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Introducing the 


NEW 


FRODINGHAM 
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I The New Frodingham Octagonal Steel Box Pile represents a major 
4 step forward in the design of steel bearing piles, as applied to the 
construction of permanent maritime structures such as piers, jetties, 
: dolphins and quays. 
S The advantages of the new octagonal box pile over other existing 
types are derived from its regular eight-sided cross-section and from 
the uniform radius of gyration which gives the pile a notably high 
column strength. 
The absence of projections at the weld results in a symmetrical pile 
which is ideally shaped for the easy attachment of bracing across any 
face of the octagon. 
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Frodingham Octagonal Box Pile (Section 4) 
is fabricated from two identical rolled steel 
sections joined together as illustrated by 
continuous butt welding along the seams. 











For full details write for List No. 206 
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THE BRITISH STEEL PILING CO. LTD. 


10 HAYMARKET, LONDON, S.W.1. 
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The Grab Hopper Dredger ‘‘Marabou”’ 
was built by Messrs. Henry Robb Ltd., to the 
order of The Crown Agents, for 

the Nigerian Ports Authority at Lagos. 


The Hopper, which is of 200 cubic yards 
capacity, is filled up to 5 times per day 

by means of the Priestman 3 cubic yard 
capacity Grab Dredging Crane when working 


on general harbour maintenance dredging. 


Dredging at Lagos 
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CARDON 





The Cardon on trial in the Firth 
of Clyde. Her four powerful 
monitors deliver foam or seawater. 


The fire-fighting tug M.V. Cardon has recently been delivered to the Shell Petroleum Com- 
pany for service in Venezuela. Her 1,000 H.P. diesel electric machinery, driving a single 


BY THE NAME 


TO REMEMBER 


screw, enables her to handle accurately the Super Tankers at the oil quays. The Cardon is IN DREDGING 


one of the long line of craft for the harbours of 


the world built by Lobnitz of Renfrew. 








LOBNITZ & CO. LTD., RENFREW, SCOTLAND RENfrew 2216 + London Office: 157 VICTORIA STREET, S.W.I ViCtoria 6453 
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Two major contracts were successfully completed at ADEN 
during the period January, 1953 to May, 1956, in collaboration 


with another well-known firm. 





The two contracts comprised : 


(i) The new Little Aden Oil Port for the British Petroleum Company, Ltd. 


(ii) Port Extension for the Aden Port Trust. 
A total quantity of 8,500,000 cubic yards was dredged and pumped ashore. 


The Consulting Engineers for contract (i) were Messrs. Rendel, Palmer & Tritton and for 


contract (ii) Sir Bruce White, Wolfe Barry & Partners. 


K. LL. KALIS 


SONS AND COMPANY LIMITED 


STONE HOUSE, BISHOPSGATE, LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 7265 (3 LINES) TELEGRAMS: “SOUNDINGS, PHONE, LONDON” 
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Editorial Notes 


Port Development and Research in Japan 


Our leading article for this month will, we think, be of con- 
siderable interest to the student of geopolitics in its depiction 
of research into maritime transport problems which the peculiar 
configuration and economy of Japan have accentuated to a quite 
remarkable degree. In view of the importance of the subject, 
it is not surprising that a Technical Research Institute has been 
set up specially to investigate logistic questions and, although 
the work studies and techniques described are not particularly 
remarkable or in any way different from the range of work 
carried out by the various organs of the D.S.I.R. in England 
or in other hydrological laboratories abroad, what is significant 
is the energy and sense of dedication which this industrious 
people succeed in mobilising when confronted with serious eco- 
nomic handicaps. 

The systematic study of these problems are much the same 
everywhere, only the scale and the destructiveness of natural 
forces vary. The scourge of typhoons and earthquakes are 
examples. The frightful destruction caused by the recent 
Typhoon Vera at Nagoya, Japan’s third largest city, inflicted a 
high death roll and some £250 million damage in the course of 
a few hours. Japan has some 20-25 typhoons every year. The 
course of these cannot be predicted with any accuracy and most 
of them tend to veer away and expend themselves more or less 
harmlessly over the sea. This is the first time for many years 
that the full force of a bad typhoon has been encountered in a 
built-up industrial area. But it could easily happen again and 
the article, in describing the reasons for the intensive develop- 
ment of the narrow coastal belt where all industry and communi- 
cations must perforce be concentrated, reveals the country’s 
vulnerability. 

Although the population density, averaged out over the whole 
area of Japan is only slightly greater than that for the United 
Kingdom, 50% of the total area (according to the paper) is ele- 
vated forest land incapable of development, whereas in the U.K. 
the proportion is nearer 6%. The exploitable land area is there- 
fore about half the area of the U.K. and it has to sustain a popu- 
lation two-thirds as great again, without the former overseas 
possessions of Manchukuo, Korea and Formosa, so that it has 
been thrown back upon its own meagre native resources. 

In the circumstances, it is hardly surprising that Japan has a 
high sense of its maritime destiny for it must live by the sea, on 
the sea and from the sea. In this last respect it is fast dominating 


October, 1959 


the ocean fisheries of the world, from whaling in the Antarctic 
(though that is fixed by quota) to fishing for tuna in California. 
The adverse economic circumstances also give a reason for the 
intensive trading activities throughout the whole of S.E. Asia, 
which again depend upon efficient sea communications and port 
facilities. 

Despite the country’s increasing population, the desperate need 
to raise the standard of living and the conflicting political ideo- 
logies throughout Asia, Japan has made remarkable progress in 
rehabilitation since the war and one can only commend the 
ingenuity and endeavour which has elevated the country within 
a decade to so high a place in the commerce of the world. 


The Administration of Terminal Facilities 


We publish on a following page the concluding instalment of 
the article on port administration and its impact upon maritime 
trade. The subject is one of great complexity and our contri- 
butor has performed a useful service in analysing some of the 
fundamental difficulties in a paper of unusual breadth and scope. 
There is a growing realisation that the progressive dismantling 
of external trade barriers to promote increased trade among all 
nations with free access to markets on equal terms is, in the 
long run, the only way to raise living standards and restore peace 
and harmony throughout the world. The role of port adminis- 
trations, and of transport generally, in facilitating this commerce 
is plain to see. 

Private commercial enterprise is not, of its nature, concerned 
with the public interest, nor should it be expected to be; the 
manner in which it is made to conform to certain codes whilst 
retaining its vitality and initiative is a primary function of gov- 
ernments. As far as port operation is concerned, our contributor 
has rightly devoted a good deal of attention to this aspect, which 
is difficult enough in the domestic field and is still further compli- 
cated in the sphere of international co-operation. A_ port 
administration is indeed a microcosm of governmet.: itself and 
the extent to which it contributes to the national economy is a 
measure of its responsibilities and of the complexities which 
surround its working. 

The paper, understandably, has been written within the context 
of British social and political institutions, themselves based 
uniquely on an unwritten constitution, and in commenting 
editorially upon it we are conscious of the fact that this Journal 
circulates in some 85 countries of the world where these con- 
cepts are not necessarily accepted, nor is it our purpose here to 
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Editorial Notes—continued 


appear to be proselytizing in their favour. Indeed, the grafting 
of British ideologies on to constitutions which are codified 
by statute has not always been successful, as recent experience 
within the British Commonwealth has shown. We think, how- 
ever, that the paper embodies some principles which may have 
fairly general application though the significance of them will 
clearly vary from country to country. 

The clear definition of responsibility as advocated by the 
author, would enable relations to be founded on a basis of con- 
tract without overmuch resort to the uncertainties of action at 
common law. His proposals undoubtedly offer a prospect of 
a considerable simplification of operational processes, whether 
physical, documentary or accounting, and are well worth careful 
examination. Given the right degree of autonomy in each sector 
and properly designed incentives, we believe that there is ample 
capability and resourcefulness within the industry to enable it 
to work out its own destiny, but where international co-opera- 
tion is desirable clearly some purposeful direction should be 
given to it. 

Whilst commending all efforts to simplify operations and to 
avoid duplication of effort, we shall at least be consistent if 
we counsel against any further proliferation of advisory and 
consultative bodies which are already doing important work in 
this field. Both P.I.A.N.C. and I.C.H.C.A. should be given a full 
measure of support but their programmes will need to be har- 
monised so that each can concentrate on a selected field of study 
without overlapping. The former would doubtless confine its 
attention in the main to the setting of physical standards for safe 
navigation and conservancy, whilst the latter, whose authority 
and prestige must be established and sustained if it is to bear 
fruit, might concern itself with other aspects of operational 
efficiency surrounding the cargo transfer. There should of course 
be the closest consultation between these two agencies, whether 
or not their recommendations require governmental action. 
Through I.M.C.O. too, the way is open for inter-governmental 
approaches towards the adoption of agreed conventions which 
may ultimately require legislation by the member nations. 


Ports and the Clean Air Act 


The enforcement of the Clean Air Act of 1956, which has been 
applicable since Ist June 1958, has provided a greater measure of 
control than was previously possible to prevent the emission of 
smoke from shipping in United Kingdom ports. We are publish- 
ing this month abstracts from a paper by Mr. A. H. Marshall, 
Port Health Inspector of the Port of London, which was read 
recently before the Association of Public Health Inspectors. This 
describes the progress in the application of the Act in the Port 
of London. 

The results of the many meetings and discussions between the 
Port of London Health Authority, the shipowners and the Fuel 
Research Station staff, and the fitting of smoke eliminating equip- 
ment has brought about a marked improvement in the perform- 
ance of many vessels which, when the new equipment is used 
correctly, are now able to keep smoke to within the prescribed 
limits. 

The firing of steam raising furnaces is an art requiring constant 
attention b; those concerned, however, and the fitting of smoke 
reducing dewices is not in itself a guarantee of non-contravention. 
Further education and training of stokers therefore appears to be 
necessary if progress towards clean air is to be achieved. 


New Ship Hydrodynamics Laboratory 


H.R.H. the Duke of Edinburgh officially opened the new Ship 
Hydrodynamics Laboratory of the Department of Scientific and 
Industrial Research, at Feltham on Monday, 19th October, last. 
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This new Laboratory comprises a towing tank, 1,300-ft. lon , 
48-ft. wide and 25-ft. deep, with an associated wavemaker ar | 
towing carriage designed to tow ships’ models up to 5 tons 
weight and 40-ft. in length at speeds up to 50-ft. per second, i. . 
30 knots; a water tunnel with a measuring section 44 inches 
diameter; a sea-keeping and manceuvring basin 100-ft. x 100-i 
x 8-ft. deep, together with the necessary workshops for maki 
model hulls and propellers, a vibration laboratory, and instri 
ment laboratories for development, testing and calibration. 
will be a part of the Ship Division, National Physical Laborator: , 
which already has two towing tanks and a small water tunnel ; 
Teddington. 

These new and up to date facilities for hydrodynamic researci 
and development, designed to reproduce in the laboratory more 
nearly realistic sea conditions than has been possible in the pas‘, 
will be at the service of British shipbuilding. The main aim of 
the research will be to build up basic knowledge for the design 
of ships that can maintain high speeds in rough seas without 
danger and with a minimum of discomfort. 

Speaking at the opening ceremony, the Duke of Edinburgh said 
that from the commercial point of view the British shipping and 
shipbuilding industries are facing fiercer competition than ever 
before. Owners expect better economy and safety, masters ex- 
pect better handling characteristics, engineers expect more reliable 
engines and — last but by no means least — passengers expect 
greater stability, less vibration and less smoke. The success, 
therefore, of the practical investigations into resistance, propul- 
sion, vibration and sea-keeping qualities to be carried out in the 
laboratory could play a decisive part in the future of this country 
as a maritime nation. 


Training Port Personnel 


Port traffic in a number of the under-developed countries, 
especially those which have become independent during the past 
few years, is growing rapidly and as q consequence the port 
administrative and technical staffs are often inadequate and in- 
sufficiently trained to cope with the increased volume of cargoes 
and the modern methods being introduced. Among the remedies 
adopted to overcome this problem, the United Nations has made 
arrangements to provide training courses, one of which is being 
held in Copenhagen this month. Port managers, engineers and 
higher officials are attending from The United Arab Republic, 
Jordan, Lebanon, Irak, Saudi Arabia, Yemen, Sudan, Libya, 
Tunis and Morocco. During the three weeks’ course the delegates 
will attend lectures by experts and visit Danish ports. In the 
third week there will be a study excursion to ports in Jutland and 
Funen, terminating in a discussion on what has been seen and 
learnt. Mr. Ove Nielsen, secretary general of I.M.C.O., is 
directing the course. 


Reorganisation of I.C.H.C.A. 


Meeting at Rotterdam recently, the general assembly of the 
International Cargo Handling Co-ordination Association approved 
several modifications to the original constitution and internal 
organisation which had been proposed by an international com- 
mittee after examining the position during the past nine months 

The strength and composition of the council have been altered, 
and a small international executive committee has been appointed 
to carry out the policies of the council and, especially, to be re- 
sponsible for the proper functioning of Central Office in London 
and the strengthening of its relations with national committees. 

The membership of I.C.H.C.A., which was inaugurated 8 years 
ago, now totals 747 in 67 countries, with 11 national committees. 
It is proposed to hold the next meeting of the general assembl\ 
in the United States in 1961. 
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Research on Port Development and 


Harbour Works in Japan 


Review of Progress of Technical Research Institute 


By HIROJI OTAO 
(Vice-President, Transportation Technical Research Institute, 


Background 


ESEARCH on port development and on harbour works is 
R « great importance in Japan, and differs considerably 

from the situation in foreign countries. A population of 
more than ninety million is struggling for a livelihood in a 
mountainous country which has more than half its total area 
covered by forests, so that no less than 1,500 people have to 
depend on crops raised on merely one square kilometre of arable 
land. The shortage is supplemented by products of the fishing 
industry developed along the coastline which extends 25,000 kilo- 
metres, and by imports of rice and wheat from foreign countries. 

Throughout the country there are no 
wide plains, and to construct road and rail 
communications involves many bridges, 
tunnels, and cuttings through the mountain 
slopes. Even on the few available plains, 
the scarce arable land and people’s dwell- 
ings have to be forfeited to make way for 
further transportation which has become 
overloaded and is unable to meet the needs 
of the rapid progress of various industries. 
The development of air transportation 
would greatly relieve the situation, but it 
would not be of much advantage under the 
present circumstances. Hence, the develop- 
ment of coastal navigation is the only solu- 
tion to the problem. 

Under these circumstances, even narrow 
strips of land around small inlets sur- 
rounded by steep cliffs have been turned 
into rice fields, the slopes have been culti- 
vated in gradual steps and all along the 
coastline, at every village facing the sea, 
there are breakwaters protecting numerous 
small vessels within their waters. 

The Great Kanto Earthquake of 1923 
completely destroyed the cities of Tokyo 
and Yokohama. With land transportation 
completely paralysed, it was found that emergency relief goods 
such as food and clothing, and enormous quantities of reconstruc- 
tion materials could be supplied only through adequate port and 
harbour facilities. Immediate steps were taken to construct a port 
in Tokyo and to restore the facilities in the Port of Yokohama. 
We realised through this bitter experience that principal cities 
should possess port facilities of aseismic structure to provide 
for cases of emergency as well as for the daily economic activities. 

We have no alternative but to promote the rapid development 
of various industries in order to raise the low standard of living, 
and to provide work for the large number of unemployed in the 
country. Poor as we are in natural resources, we must depend 
on the manufacturing of imported raw materials and on export- 
ing the finished products to foreign countries. |New industrial 
zones are therefore being constructed along the coast, which en- 
courage the development of port and harbour cities. 

Today, there is one harbour in every four kilometres of coast- 
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line and the majority of the large cities are expanding with the 
development of their ports. But we must also remember that 
these shores play an important role in the daily recreation of the 
people, and are big sources of income in the tourist industry. 
With an income of over £23 million in 1957, the tourist in- 
dustry ranks next in importance to the shipbuilding, textiles, iron 
and steel, and fishing industries, preceding the chemical fertiliser 
and toy industries in earning foreign currency. The develop- 
ment of the coastline with its beautiful scenery and abundant 
marine products therefore involves many complicated problems. 

Coastal plains available near cities are limited, and we cannot 
easily find districts with adequate hinter- 
lands spreading behind them and having 
sufficient supplies of water for industrial 
use. Hydro-electric power resources have 
been widely developed in Japan, and there 
is a growing tendency to construct large- 
scale coal-fired electric power stations on 
the coast. In view of the geographical 
conditions and general domestic situation, 
therefore, practical plans to develop areas 
near large ports and harbours must be car- 
ried out with the utmost care. Unless ports 
and harbour construction works and city 
planning are considered as part of a local 
development programme, or a nation-wide 
development programme, serious obstacles 
will be encountered in the social and econ- 
omic development of the country. Each 
port facility must be constructed to meet 
its primary purpose with due consideration 
for the construction of other facilities in 
the future. It follows therefore that in 
Japan particular attention is paid to port 
development and harbour works, and that 
they are regarded as important objects of 
study. 

When Japan first opened her ports to the 
world in 1868, they were limited to natural harbours where pro- 
tection works were not necessary. With the introduction of 
modern methods of engineering, harbour engineers concentrated 
on the construction of breakwaters which would not be easily 
destroyed by waves, the dredging of channels and basins which 
would not be easily blocked by sand deposits, and the construc- 
tion of solid structures such as caisson quaywalls. 

About 1930, with the remarkable progress in domestic indus- 
tries, the programme to reclaim the vast area of shallow water 
extending along the Tokyo-Yokohama coast became the main 
priority. And as numerous factories were built in the harbour 
districts, people became concerned over ground subsidence and 
the unpleasant odour in the canals during the summer season. 
Thus coastal areas, especially around ports and harbours, gradu- 
ally became the centre of activity in the Japanese economy. 

Damage caused by typhoons was another serious problem. The 
typhoon which hit Osaka on September 3, 1950 was one of the 


Research 





159 















largest to strike Japan in recent years. 
short duration, the port was attacked by strong winds, tempest- 
uous waves, and a high tide which reached several metres above 
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normal. Large vessels moored in the port were forced ashore, 
and the warehouses were flooded. Another danger in ports and 
harbours which lie in the course of typhoons is that raw materials 
stacked in the open are often washed away, and the factories are 
compelled to stop operation for a long time. The study of mea- 
sures to prevent such damage as the foregoing is a very difficult 





The Kaniakura-Enoshima Beach, 
centre near Tokyo. 


a newly-constructed recreation 


task, but we are fully aware of the necessity for finding a solu- 
tion to these important problems. 

Following World War II, with the increase in the size of ves- 
sels, the speed of our operations has become a much debated 
subject. Our manufacturing industries and foreign trade are of 
the foremost importance in the economic field, depending on the 
import of various raw materials such as crude oil, salt, mineral 
ores, wool, cotton, etc., from foreign countries. These circum- 
stances have encouraged the development of modern port facili- 
ties and the construction of industrial ports, requiring a tre- 
mendous amount of construction works. 

Reclamation works and the construction of port facilities will 
be carried on in those sections of the port which have remained 
undeveloped on account of the extremely poor soil strata, and 
areas facing the open sea, where drift sand is likely to accumulate, 
or the coast is subject to erosion, though they possess other 
favourable conditions, will also receive attention. 

The construction of harbours for the efficient operation of small 
steamers and sailing vessels in situations which are strongly 
affected by winds, waves and currents; works to control currents 
in narrow straits; the opening of a passage through the neck of 
a long peninsula in order to shorten navigating routes, will be 
included in the investigations to be carried out in the coming 
years. Under these circumstances, there is a growing demand 
for further research in harbour engineering and for the effective 
co-operation of a research organisation. 


Inception and Growth of the Research Institute 


The Technical Research Institute for investigating port 
development and harbour works may be said to have started in 
the autumn of 1949. Several large wooden buildings in Kurihama 
(42 miles south-west of Tokyo) which had belonged to the former 
Japanese navy, and which were used immediately after the war 
as an isolation hospital for repatriates from the south, were turned 
over to the research organ as their laboratory. About 30 young 
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Research in Japan—continued 








men settled in the building and started to clear up the devastat« 
compounds and deserted rooms. At the same time, field engi: - 
eers were occupied with the construction of warehouses ar 
other facilities, the dredging of ports and channels, the constru - 
tion of temporary breakwaters by sinking old warships, and t! 
restoration of port facilities under the occupation of the Allic 
Forces. A group of promising young engineers who had grad: - 
ted from college during or after the war were living in laboratori: 
belonging to other ministries which had escaped the air raid:, 
and despite various inconveniences, they made use of whatevi r 
experimental facilities were available for fundamental training 
and experience as harbour engineers. 

Though Kurihama was a very inconvenient location, and the 
buildings were not suited for a laboratory, the young engineers 
were very keen to commence work there. However, in days 
when it was extremely difficult to obtain reference books and 
experimental instruments, they had no choice at first but to go 
out and assist those engaged in field works. 

I believe it will be of some interest to give an account of the 
early stages of the Institute at Kurihama and its gradual growth 
into the present well-equipped laboratory. 

The young research engineers had few facilities at first either 
in their living quarters or the future laboratory. Food and build- 
ing materials were scarce and they were obliged to improvise 
equipment and to share foreign text books. They devised in- 
struments for soil tests, or carried out small scale model tests 
on harbour works. 


Work of the Institute 


In the City of Osaka, the centre of commerce and industry in 
Japan, the port district was crowded with factories. Ground 
subsidence at an average of 6 to 7 cm. per year, the maximum 
reaching as much as 20 cm., had continued for years before the 
start of World War II. The ground level of a part of the re- 
claimed area was lower than the waves at high tide, and was 
barely protected by the construction of a geawall. As port acti- 
vity was suspended for some time due to war damage a drastic 








Commencement of protection works against erosion on the Niigata 
Beach. 


programme was drafted for a complete reconstruction of the port 
The canals were to be widened; anchorages were to be provided 
in the inner port for protection from typhoons, and the dredged 
mud and sand was to be used to raise the ground level of the re- 
claimed areas. 

Young research engineers specialising in soil mechanics parti 
cipated in the investigation into the cause of the ground subsi 
dence, which was an important item in this vast programme 
Observations taken using steel pipes of different lengths revealed 
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tha: 50% of the total settlement was due to the consolidation of 
the clay layer reaching 33 metres below ground level, and in 
layers beyond 170 metres from the ground level, only 10% of the 
total! settlement was recorded. The factories in the district had 
bee: pumping water directly from wells bored in the reclaimed 
area, Obviously lowering the underground water level. Consoli- 
dation of the soil layer, due to the heavy weight of buildings and 
the vibration of heavy machinery, was responsible for further 





Model of the mouth of Lake Hamanako. 


ground subsidence, but it was proved that it was not due to any 
movement of the earth crust. The trend of further subsidence, 
the natural properties and behaviour of clay samples, and the 
shearing stresses and compression stresses within the clay layers, 
were therefore studied with specially devised instruments. The 
investigations not only supplied valuable fundamental data for 
this programme as well as for designing various structures in the 
future, but also provided a good opportunity for useful training 
and experience. 

With the re-opening of the Port of Yokohama, a pier with two 
berths for vessels of 15,000 tons was to be constructed to relieve 
the heavy traffic in the port. As the foundation was known to be 
extremely weak, members of the Soil Mechanics Division under- 
took various investigations, including sub-surface exploration by 
explosive waves; tests on the bearing capacity of piles at the 
proposed site for the pier, and taking samples of undisturbed 
clay. Physical experiments included tests on the shearing strength 
of the clay samples under constant temperature and moisture ; 
field observations on the remoulding and recovering of the foun- 
dation soil by experimental pile driving; study of the numerical 
values of the engineering properties of clay soil for planning 
structures on clay foundations; devising new triaxial compression 
testing instruments; comparison of the advantages and disad- 
vantages of friction piles and bearing piles as foundation units, 
and preventative measures against earthquake damage. Other 
up-to-date information and results of various studies were also 
gathered to assist in the design of a structure which could be 
constructed at the lowest cost in the shortest time. For these 
investigations, experimental equipment for vibration tests, an air- 
onditioned physical laboratory for soil tests, and various mea- 
uring instruments were installed in the Institute at Kurihama. 

In spite of the growing demand for the transport of cargo by 
mall vessels and barges, the majority of ports at the mouths of 
ivers were not able to continue their normal functions owing to 
iltation from river floods. The shortage of dredgers making it 
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impossible to remove these sand deposits immediately, research 
in hydraulics was undertaken to study means of utilising natural 
river currents to diminish sedimentation and so reduce the 
amount of soil to be dredged. Investigations carried on at 
Niigata and at Lake Hamanako are examples of this work. 

Niigata, located about 200 miles north of Tokyo, is an old port 
situated at the mouth of the River Shinano, the longest river 
flowing into the sea of Japan. When port activities were re- 
sumed after the war, dredging works were conducted on a large 
scale to remove the sand deposits which had accumulated and 
decreased the depth of water to half the original depth, as main- 
tenance dredging had been suspended during the war. More- 
over, the erosion of the coastline had extended over a distance 
of 4-5 km., and during the 20 years from 1921, the coastline had 
retracted 200 m. at the worst section. In only 4 years since 1948, 
40-50 m. of the seashore had been washed away. (Recently, the 
population of the city has increased to 260,000, with the rapid 
development of chemical industries based on the natural gas con- 
tained in the underground water.) Meanwhile, the ground sub- 
sidence which had been observed over a wide area around the 
city reached the amazing speed of 22.5 cm. during the six months 
from August 1952 to February 1953 in the severest section. 

In order to obtain reliable data, members of the Institute, with 
the assistance of the engineers stationed in Niigata, made various 
observations of waves, currents, and soil. Experimental facili- 
ties of the highest standard available in those days were installed 
in the laboratories at Kurihama, and tests were carried on day 
and night. Many papers have been published on the results of 
these experiments which are still being continued. 

Based on data obtained from these experiments, submerged 
breakwaters have been constructed parallel to the coastline, to- 
gether with groynes and piling revetments, and the coastline has 
been augmented with the sand and mud obtained from dredging 
in the port. These works have been effective in improving the 
situation, owing much to the results of laboratory experiments. 

Hamanako is a large semi-salt lake opening into the Pacific 
Ocean, well known as a fish farm. With several fishing villages 
facing the lake, people turned to this district for supplies of pro- 
teins in days of acute shortage of food. Moreover, the mouth 
of the lake could be turned into a suitable port of shelter for 
small vessels running between Nagoya and Tokyo. However, 
the mouth is often blocked by unstable sand bars when typhoons 
hit the area. If, therefore, it could be stabilised as a safe navi- 
gable route into the lake, there would be bright prospects for the 
future development of the rich surrounding area. 

For several years, observations were conducted on the local 
weather conditions, hydraulic relations between the waters of 
the lake and the ocean, drift sand and other features. Observa- 
tions of the velocity and volume of current were carried out in 
small vessels at the mouth of the lake even in rough weather, the 
installation of wave-height meters, and calculations were con- 
ducted under severe difficulties; a number of model tests based 
on figures obtained from these field investigations were carried 
on, and a draft plan to stabilise the mouth of the lake was estab- 
lished. This plan was adopted and the project completed in 
November 1958. 

To further the work of research, funds were allotted for the 
construction of a new wave channel with a length of 105 m. 
and the repairing of the seawall in the Kurihama compound. 
With these construction works, in the early spring of 1955, five 
years since we had moved to Kurihama, the foundation of the re- 
search organ on port development and harbour works was firmly 
established. 

The compound of the Kurihama Institute has been increased 
to 16 acres, almost twice the original area, and with more than 
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thirty research engineers on the staff, a total of nearly two hun- 
dred members including those working on construction sites are 
engaged in various experiments, analysis of data obtained from 
field observations, and the study of new experimental facilities. 


Facilities and Organisation 


The organisation of the research station, including a descrip- 
tion of the departments yet to be established is given below. 
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Pier No. 7, Port of Kobe. Investigations were carried out on 
aseismic structures. 


I. HYDRAULICS ENGINEERING DIVISION (Staff 12) 


In Japan, the coastline is very long and irregular with numer- 
ous small islands. The meteorological conditions are extremely 
variable with complicated geophysical phenomena. There are 
coastlines subject to severe attack of typhoons and seasonal 
winds, coasts where ports are often blocked by floods in the 
rainy season and snow and ice in winter, coasts affected by un- 
favourable tides and tidal currents, all of which present numerous 
and varied problems for investigation. Experiments and investi- 
gations on the planning and construction of port and harbour 
works are conducted in the following laboratories. 


(1) Coastal Research Laboratory 


This deals with the basic research in hydraulics necessary for 
the development of ports and harbours and with works to pre- 
vent damage from typhoons and storms; the promotion of sea 
transport and investigation and research on coastal structures. 

The following are examples of research works in hand or in- 
tended to be undertaken in the near future. 

(a) In order to obtain information on waves along the coasts 
of Japan, the research students have devised self-recording wave 
meters, and have installed them in key positions, and have taken 
three dimensional serial photo pictures of the waves. From the 
conclusions drawn from the analysis of data gathered over a 
period of several years, we have been able to clarify the character- 
istics of waves on the Pacific coast (chiefly caused by typhoons) 
and waves on the Japan Sea coast (caused by seasonal winds in 
winter). Investigations are being continued for further informa- 
tion and the results will provide valuable fundamental data for 
planning breakwaters in various ports. 

(b) One model experiment on which we are concentrating at 
present is the investigation of the tidal current in the Straits of 
Kanmon. With the long-established facilities in the port of 
Moji on the northern end of Kyushu, and the port of Shimonoseki 
on the western end of Honshu on the main land, the straits have 
served as an important sea route connecting the Inland Sea Ports 
with the industrial zone of Northern Kyushu as well as the Asian 
Continent. The width of the straits from the Pacific Ocean is 
600 m. at the narrowest point with currents at 7-8.5 knots at 
spring tide. In 1958, a tunnel was completed under this narrow 
part of the straits with a road for vehicles 7.5 m. in width run- 
ning over a subway 3.8 m. in width for pedestrians. The nar- 
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rowest part of the straits on the Japan Sea end is 1,000 m. wit. 
a maximum tide of 5-5.5 knots. Two railroad tunnels wit: 
single tracks have been constructed under the sea at this poin . 

The distance of the navigating route between these two narro 
sections is 6,500 m. and the width of the straits is 2,000 m. at th» 
widest section. The two ports have constructed quaywalls an | 
basins in the broad section and reclaimed a portion of the strait; 
along the coast for shipyards and other factories. These port 
are now planning to reclaim large areas of the sea beyond th 
narrow sections of the straits in order to attract large factories 
in an attempt to rank among the foremost industrial ports in the 
country. 

These plans have made it necessary to investigate the effects 
of the proposed works on the tidal current in the navigating 
route and other serious changes which might occur in various 
parts of the straits. Considering the fact that the tidal currents 
show very complicated features due to the irregular topography 
of the area, this investigation is very important and indispensable 
to drawing a sound programme for the district, though it will be 
a very difficult task requiring a long period of time. 

(c) Among works which will soon be undertaken is the analysis 
of the littoral sand drift with the aid of radio-isotopes. . With 
the installation of a model basin we are planning to build 
up a theory on drift sand both qualitatively and quantitatively 
referring to data previously obtained from investigations using 
isotopes in the harbour areas of Tomakomai and other ports. 

We are also seeking the allocation of funds for equipment to 
conduct experiments on typhoons and high tides. A channel 
with a wind tunnel will be installed for experiments on means of 
preventing damage from typhoons and high tides at various sea 
water levels depending on the tide and flood. 


(2) Estuary Research Laboratory 


Beginning with the investigation of the Port of Niigata, des- 
cribed previously, this laboratory has made remarkable progress 
in studies on current control in estuaries, breaking waves, and 
density currents. Facilities in the laboratory include a specially 
devised channel where a current of desired velocity may be ob- 
tained by adjusting the angle of the slope of the bottom (dis- 
charge: 180L/sec.), a channel for experiments on density cur- 
rents, and a channel for experiments on suspended materials. 
The problem of discharging the polluted water of canals and 
rivers into the sea, and the maintenance of the water depth of 
estuaries and canals in cities so preventing sedimentation, will 
keep the research engineers engaged in various experiments. 


(3) Breakwater Works Research Laboratory 


Owing to the geographical features and particular economic 
conditions of Japan, breakwaters play an important role in many 





Experiment on surveying earth pressure with an artificial earthquake. 
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Research in Japan—continued 


{|e ports, and large sums of money are invested in their con- 
tru tion and maintenance. Damage to breakwaters top the list 
of tie casualties caused by typhoons every year. 

A number of model tests have been conducted in a small wave 
basin to study the sheltering effects of breakwaters, and the 
proper location of the entrance to a port. With the installation 
of an experimental channel and a large-scale basin, the Institute 
expect to obtain interesting results. Studies of over-topping 
waves and scouring of waves, experiments on various apparatus 
such aS wave generators, filters and dampers, and tests to deter- 
mine the proper size of tetrapods and limitation of their applica- 
tion have been successfully carried out in this laboratory. A 
wave pressure gauge has also been devised and installed. 








Equipment for testing strength of concrete. 


Experimental facilities in this laboratory are as follows: 


(a) Large scale wave channel. 
Length: 105.0 m.; width: 3.0 m.; depth: 2.5 m.; wave 
height: 70 cm.; wave period: 1-6 sec. 

(b) Medium scale wave channel 
Length: 45.0 m.; width: 6.0 m.; depth: 1.4 m.; 
height: 30 cm. ; wave period: 0.7-4 sec. 

(c) Small scale wave channel 
Length: 20.0 m.; width: 0.5 m.; depth: 0.6 m.; Wave 
height: 15 cm. ; wave period: 0.5-3 sec. 

(d) Fan-shaped experimental model basin 
Area: 1,800 m, ; depth: 1.0 m.; Wave height: 15 cm. ; wave 
period: 0.5-3 sec. 

The fan-shaped basin will be used to develop new methods of 
conducting model tests. Various observations will be continued 
for an unlimited period, and the results of these experiments will 
be compared with natural phenomena observed immediately in 
front of the laboratory in the harbour of Kurihama. 

It is proposed to set up-a department of this laboratory for 
research work on sand drift and various methods of recording 
observations in the field. 


Wave 


II. SOIL MECHANICS DIVISION (Staff 11) 


(1) Soil Survey Laboratory 

Studies on the fundamental properties of soil, such as the void 
ratio, water content, grading, organic content, examinations of 
chemical components such as CL and PH values, detailed analysis 
of the mechanics of consolidation and shearing strength are car- 
ried on in this laboratory. 

Many papers have been published on studies of the secondary 
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consolidation of clay, shearing creep, mechanical properties of a 
sand and clay mixture, and the effects of temperature on the 
mechanical properties of clay samples. 

The sand drain method developed from experiments in this 
laboratory has proved to be very effective, giving a soft earth 
layer the required bearing capacity, by extracting the water from 
the soft layer and accelerating the consolidation of the soil. It 
has been applied in various ports with satisfactory results, and 
especially in the case of the construction of a coal gas generating 
plant on reclaimed land in the Port of Tokyo; sand piling not only 
proved to be very effective, but also served to cut the cost and 
period of construction. 

Studies in other methods of improving weak soil layers 
physically and chemically, are also being developed. 


(2) Seismology Research Laboratory 


Studies on the stability of the soil and structures in water 
earthquakes have been accompanied by many difficulties, and it 
is one field of engineering which has not so far been developed. 
Devising experimental apparatus was the first problem, and im- 
provements have been made from time to time. The study of 
soil mechanics in respect to various vibrations is indispensable 
to planning sound foundation works. 

The main equipment in the laboratory at present is a vibration 
box, 1.50 m. high, 2.00 m. long and 1.00 m. wide, one side of 
which is covered with glass. The box is filled with sand in which 
model structures are placed. The maximum weight of the box 
is fixed at 6 tons, and the box is provided with rolling wheels so 
that accelerations varying from 0-1,000 gal. may be applied. A 
study on the behaviour of dry sand under vibration has revealed 
very interesting results, and it is intended to extend this equip- 
ment to twice its present length. 

There are also several small vibrators and a ground vibrator 
provided with an eccentric rotating mass which will simulate 
model earthquakes. 

Recently, we have conducted interesting experiments in con- 
nection with the construction of a pier and warehouse in Kobe. 
Dynamite was exploded in water to produce artificial earth- 
quakes, and ropes tied to the pier and stretched to full length by 
tugboats were suddenly cut to vibrate the pier. The pier and 
warehouse were reinforced after investigation of the dynamic 
effect of these vibrations on the structures. Comparing the re- 
sults of these investigations with records of a natural earthquake 
which incidentally occurred at this time, we have obtained use- 
ful data for planning aseismic structures in the future. We also 
measured the change of earth pressure behind a steel sheet pile 
bulkhead under construction. 


(3) Earth Pressure Research Laboratory 


To reproduce conditions similar to those in the field, we con- 
structed a reinforced concrete box, 8.0 (1), 4.5 (h), 4.0 (b) with 
two water tanks attached on both sides. Numerous small holes 
were opened in the side walls so that the water level might be 
adjusted to resemble the rise and fall of actual tides. Dry sand 
was poured into the box. Giving a fixed lateral load on the heads 
of sheet piles and steel pipes driven into the sand, we studied 
the variation of their lateral resistance depending on their rigidity. 

With a small pressure gauge installed in the rear surface of a 
retaining wall under construction, we are studying the course of 
change in earth pressure with the settling of the backfill, and we 
have obtained data which will be of much use in conducting 
model tests and in actually designing bulkheads. Recently, in 
a small experimental earth pressure box, we conducted experi- 
mental studies on the bearing capacity of the foundation under 
eccentric load, and obtained interesting results concerning the 
planes failure. 
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Research in Japan —continued 


We believe that we have reached the stage when we must begin 
the study of foundation works and structures which are closely 
connected with the study of soil mechanics, especially in the case 
of soft foundation layers. We have started experiments on the 
bearing capacity of long steel pipes driven into the ground and 
the comparison of the bearing capacities of single piles and group 
piles. 

Ill. CONSTRUCTION WORKS DIVISION (Staff 4) 


The two fields of “ designing ” and “ constructing ” works can- 
not be considered separately, and are both responsible for the 
complete building. Consequently, research laboratories of the 
following organisation and scale will be of much service. 














Automatic hopper barge undergoing tests. 


(1) Structural Research Laboratory 


If it were possible to standardise harbour structures it would 
mark a new starting point, promising future progress, in the 
field of structure designing. 

As there are many examples of different types of structures in 
Japan, we assumed that a considerable number of these struc- 
tures could be standardised. Starting out with sheet pile quay- 
walls, we studied the stress intensity of existing structures and 
theoretical equations obtained from experiments in the soil pres- 
sure laboratory, and selected a standard equation. By intensive 
calculation on the digital type relay electronic computer for 
various conditions of designing on sand, we completed a standard 
design represented graphically in a short period of time. Pro- 
gress in the field on the non-break measure of stress intensity and 
the electronic computer were responsible for this success. 

Research works in the laboratory will greatly contribute to 
the development of such structures as large pontoons and locks, 
which are expensive and important independent structures. 
Experiments on common structures such as fenders will also be 
undertaken. 


(2) Material Research Laboratory 


Different construction materials call for different methods of 
working, and affect the cost and period of construction. Experi- 
ments are being undertaken to find new materials suited for har- 
bour structures, which would be light, strong, easy to handle, and 
could be produced in quantity at low cost. 

At present we are concentrating on experiments on prepact 
concrete manufactured from sand and pebbles on the spot. Re- 
search on methods of examining the actual conditions after 
completion, and of examining the durability of the material in a 
short period of time, and means of detecting and reinforcing 
damaged portions will be undertaken in the near future. 
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Cathodic protection of sheet piles, protection of wooden mate - 
ial against marine borers, and the application of organic materia ; 
in which rapid progress has been made recently, will also be ot - 
jects of investigation. 


PROPOSED FURTHER RESEARCH 


There is no doubt that the application of new methods wi |! 
increase efficiency in carrying out large-scale engineering workc:. 
Also, a comprehensive programme should be devised for in- 
proving the administration and operation of our ports. We 
therefore propose to establish, in due course, a number of divis- 
ions to study the following subjects: 

(1) Dredge Research. A hopper barge which tips and dumps 
the sand and mud into the sea, and is then returned to its norma! 
position automatically by remote control has already been made 
and tested. Research on large efficient dredgers, workships for 
speedy work on isolated islands and new methods of large-scale 
rock-breaking at a low cost are problems which should be studied. 

(2) Construction Machinery. Bulldozers and other machinery 
widely used on land would be very useful if they could be used 
under water. A boring machine to obtain samples of soil in rela- 
tively deep seas would also be very helpful. A vertical water 
tank with a depth of 10 metres and adjustable water levels is 
under construction. 

(3) Cargo-handling Equipment. Forklifts, truck cranes, mobile 
cranes, and straddle carriers are gradually being manufactured in 
Japan. However, in regard to belt conveyors, pneumatic con- 
veyors and other cargo-handling and conveying machinery, we 
are only at the stage of planning systematic methods of research 
and appropriate experimental facilities. 

(4) Surveying Instruments. The rapid progress in methods of 
surveying in various fields of engineering requires further re- 
search on various surveying instruments to be applied in hydrau- 
lics, soil mechanics, structures, and mechanical engineering. 

To solve the problem of deter- 
mining the actual amount of 
mud dredged and discharged in 
reclamation works, a density 
meter has already been devised 
in our _ laboratory. When 
attached to the pipe conveying 
the spoil, it accurately records 
the amount passing through the 
pipe. It is widely used with 
satisfactory results. 


(5) Marine Facilities. The 
ideal arrangements for repairing 
barges and other small vessels, 
Slipways, dry docks, dolphins 
and other mooring aids should 
also be studied. 

Special attention should be 
paid to facilities for supplying 
fuel, water, and other necessities 
to vessels, particularly the sup- 
plying of uranium fuel to nuclear 
powered vessels in the future. 

Facilities in basins for small 
vessels and barges include small cargo-handling equipment, 
sheds, roads and open space for loading and unloading trucks, 
and facilities for the convenience of the crews of small vessels 
and families living in barges. All these matters must be con: 
sidered in relation to each other. 

(6) Cargo-handling Methods. Inadequate packing of cargo is 
often responsible for damage and greatly affects the efficiency of! 











Mud meter attached to pipe in 
the field. 
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Research in Japan—continuea 


cai.o handling. Fresh fruits, poisonous drugs, radioactive sub- 
sta ices, and goods liable to spoil or damage other goods must be 
har dled with special care. In the case of bulk cargo, there must 
be a close connection between handling methods and storage 
facilities. | Experiments would help to eliminate any risks in- 
voived in investirg in new plant. 


7) Transportation and Communication. Bridges, tunnels, 
ferries and other transportation facilities in port districts con- 
necting different areas are indispensable to the efficient operation 
o! ports. 

fo improve communications, research is needed on ship to 
shore radio telegraphy, harbour radar, marine radio beacons, 
submarine sound wave facilities and helicopter bases. 


(8) Quay Design. In the past, wharves have been constructed 
in accordance with the demands of the time, and the geographical 
background of the district. However, with the increase in the 
tonnage of vessels, changes in the quality and quantity of cargo, 
progress in cargo handling and communication equipment, and 





the development of industries and large cities, the lay-out of 
wharves and the arrangement and capacity of their facilities must 
undergo considerable change. As there is a limit to the water- 
front, drastic steps must be taken in some ports if they are to be 
brought up to date. The establishment of a new planning system 
would help to solve these problems. 

(9) Port Administration. Various studies are needed in port 
management and organisation, income, expenditure and other 
economic problems, labour management and the promotion of 
public relations. 


Conclusion 

The present Transportation Technical Research Institute falls 
far short of our ideals, but we are looking forward to the day 
when it will be fully equipped. 

Facilities may be built in a day, but a competent staff may be 
obtained only through years of experience under capable leaders, 
and the efficient execution of various works may be said to depend 
entirely on the ability of the men in charge. 





‘he Administration of Terminal Facilities 
for Overseas Trade 





By P. A. T. CHRIMES, C.B.E., M.A., M.LC.E., M.I.Mech.E. 





(continued from page 137) 


The earlier part of this paper has dealt in the main with legal 
considerations and with general administrative principles. It is 
now necessary to examine in some detail the organisation of the 
special agencies required to perform the work and the form of 
public regulation which is entailed. As there is no uniformly 
accepted terminology of port working certain definitions will now 
be made. 


Wharfage. 
(31) i.e. payment for the use of facilities of a wharf and transit 
space as a means of transferring cargo. 

(a) The principle source of revenue to a Port Authority for 
providing, maintaining and progressively developing a 
wharf system. (See (9)). 

(b) As is the case with all fixed assets serving a variable need, 
wharfage dues must be set at such a level that capital 
and recurring costs shall be self-liquidating at a notional 
average level of utilization. Thus, the revenue during 
high activity in the “ good ” years will not only offset the 
lower activity of the “ lean ” years but additionally provide 
reserves for future betterment (Cf. Conference Lines 
Freight Agreements). 

(c) Wharfage dues assessed partly on cargo and partly on the 
NRT of the vessel carrying it but chargeable in toto to 
the vessel. It is suggested that a 50: 50 split assessment 
between cargo and vessel is suitable. (The Suez Canal 
tariff has some points of similarity.) In budgeting for 
aggregate cargo and aggregate NRT during a notional 
average year an appropriate wharfage per manifested 
ton of cargo and per NRT of vessel is to be arrived at. 
Estimating further, total vessel berthings alongside during 
the average year, the duration of the average vessel’s stay 
alongside is obtainable since the number of berths pro- 
vided in the quayage system is known, so that wharfage 
per NRT of vessel can be further broken down into 
“ wharfage per NRT/day ”. 
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By trial and error a suitable adjustment may be made 
to enable the shore element of stevedorage to be assigned 
to wharfage without overall increase. This might best be 
done by applying a rebate in the final ship’s bill to all 
cargo passing over the wharf. 

(d) Wharfage is chargeable to the ocean vessel. Except that 
in the case of outward lightered cargo (cargo) wharfage 
is payable by the consignor. 

Thus in the general case of the ocean carrier alongside 
a wharf, wharfage to be paid is C per manifest ton of 
cargo loaded or discharged and V per NRT of vessel 
per day. C being “cargo” wharfage and V “ vessel” 
wharfage. Note that the amount of wharfage to be paid 
is a function of the freight-earning capability of the 
voyage and can be predicted with fair accuracy by Owners 
at the time of loading. 

(a) Wharfage (C) on goods exported to vessel at an anchorage 
to be paid by consignor (see (d) above). 

(f) Wharfage (C) on goods discharged into lighter by vessel 
at anchorage to be paid by the discharging vessel (see 33). 

(g) Wharfage (C+ V) on all goods-transhipment or direct- 
discharged from or loaded into lighter alongside vessel 
at wharves to be paid by the vessel (see (d) above). 

(h) Goods passing over wharf and lightered to or from a vessel 
alongside wharf (and authenticated as such) will attract 
no separate wharfage charge since, in either case, wharfage 
will be payable by the vessel, as (g). In the case of such 
inward cargo, therefore, the Port Authority will not seek 
to recover wharfage from the lighter owner (see note on 
“ Lighterage ”’). 

Note that in the assessment of all dues and charges throughout 
the port the unit of measurement is the manifest ton of cargo, i.e. 
the weight or measurement ton used by the carrier in the calcu- 
lation of ocean freight. 

(32) It should be regarded as a guiding principle of administra- 
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tion that no charges shall be made where no service is made avail- 
able. The incidence of wharfage dues forming an element of 
freight must be considered in the light of this maxim. Allocations 
must be made on the basis of use or benefit. There would seem 
to be no valid objection to this course. In the general scheme 
proposed the overriding purpose is to promote, by a judicious use 
of incentives and disincentives (not by arbitrary prohibitions) a 
sensible and proper development; to ensure the fullest practical 
use of facilities wherein there is large capital investment; to provide 
more modest facilities for trades which do not require elaborate 
and costly installations. For it will be apparent in the scheme 
that the consignor is encouraged to ship his goods at ocean berths, 
since by so doing he incurs no separate charges. The ocean car- 
rier in turn is constrained to use alongside berths; for discharging 
cargo by the incidence of lighterage charges and for loading cargo 
already laid down in readiness. On the other hand, the value of 
lighterage and lighter quays for certain trades is indisputable, not 
only to merchants but also to the ocean carrier (and the Port 
Authority) particularly where the volume moving does not justify 
the use of alongside facilities. The problem, as always, is to 
devise a logical formula for levying dues with the minimum dis- 
turbance of freight levels. 


Lighterage 
(33) (a) Lighter owners to be licensed by the Port Authority 
as common carriers within port limits. 

(b) The general principle governing lighterage services and 
forming the basis of the lighter owner’s license is that : 

(For outward lighterage)—The shipper affords delivery to 
the ocean carrier afloat in lighter alongside; subsequent 
slinging marks the beginning of the ocean contract of 
carriage; the goods are deemed to be in the custody of 
the lighter owner whilst afloat subject to his contract 
with the shipper. 

(For inward lighterage)—Delivery of cargo (for which receipt 
is given) into lighter alongside the discharging vessel con- 
stitutes the completion of the ocean contract of carriage. 
The goods are deemed to be in the custody of the lighter 
owner, subject to his contract with owners/agents of the 
discharging vessel, until delivery to the consignee (or his 
agent) is afforded, afloat alongside the wharf. The ocean 
carrier pays all charges which are deemed to be included 
n “freight.” (This procedure recognises that a vessel at 
anchorage cannot directly supervise the movcement of 
cargo once it has been transferred into lighter.) 

(c) Lighter owner to have custody of cargo loaded in his 

lighter. 

(d) The Port Authority is the wharfinger for ali lightering 
operations and bills the cargo owner according to its published 
Scale of Rates. 

(e) The loading and discharging of lighters is to be performed 
by registered contract labour. 

(f) Lighterage rates to be agreed as a maximum, between 
carriers’ and lighter owners’ Associations and in accordance with 
a standard form of contract approved by the Port ay. 

(g) Lighterage rates to include for : 

(i) Towing. 

(ii) Boatmen stowing (but not slinging). 

(iii) Boat hire. 

(iv) Wharfage on inward cargo only where apvlicable, 
collectable by the Port Authority from the lighter owner. 
N.B. No wharfage on cargo lightered between ocean 

vessels at anchorage. 

All rates being assessed per manifest ton with a minimum charge 
per day under load according to registered capacity of lighter. 
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(34) The scheme envisages the Port Authority as the wharfinge 
and warehouseman in respect to: 

(1) All cargo “ undelivered” by the Licensed Wharfinger. 

(2) All cargo brought forward but not yet accepted for shir 
ment by the Licensed Wharfinger. 

(3) All transhipment cargo on through B/L in transit betwee: 
Licensed Wharfingers. 

(4) All lightered cargo. 

(35) The labour employed in these operations is directly em 
ployed by the Port Authority in the case of (4), registered contrac 
labour in the case of (1), (2) and (3). 

(36) In general, all labour services which attract wharfage due 
are provided by registered contract labour and, for all services con 
taining no element of wharfage, directly employed labour is used 

(37) The underlying theory here is that labour operations gearec 
to shipworking are of an intermittent nature, being subject to the 
variable requirements of ships, while other operations only in 
directly associated with shipworking can be so organised that 
demands on labour are maintained at a fairly steady level. 

(38) It is possible therefore to regard the incidence of wharfage 
dues as a function of the volume requirements of registered labour 
and consequently as a means of apportioning the total cost of 
administering the “ fringe ” benefits of registered labour under the 
decasualisation scheme to the users of such labour. The service 
available to the user can thus, with small error, be assumed to 
be directly proportional to the cargo wharfage dues he pays. 

(39) Accordingly, the Port Authority notifies the Port Labour 
Board of the total tonnage in the port which has attracted “ cargo ” 
wharfage in any period and the Port Labour Board declares the 
cost per ton of the service which it has provided. The cost per 
(manifest) ton is therefore debited by the Port Authority to the 
individual port users in the form of a “ welfare ” due or agio. 


The Port Transport Industry and Joint Industrial Council. 


(40) The organisation of port working contains six main ele- 
ments :— 
(1) The Port Authority. ° 


(2) The Users of the public facilities provided who are com- 
monly grouped together administratively in Associations 
of Shipowners and Merchants. Both have representation 
on the Board of the Authority. 

(3) Employers of operatives providing services to the port users 
on the basis of contract, again having representative 
Associations. 

(4) Trade Unions—tepresentative bodies of organised opera- 
tives—who perform valuable services to the community 
and to industry and are essential to the modern structure 
of capitalism. 

(5) The Port Labour Board, a statutory corporation whose 
primary concern is with the welfare (in its broadest sense) 
of the Industry, as an organisation for performing the 
physical work of cargo handling. 

(6) A Joint Council for the Industry, composed of Employers’ 
and Operatives’ Associations (Trade Unions) embodying 
a standard procedure for negotiating at national level 
minimum rates and conditions for stated categories of 
employment, with provision for arbitration by indepen- 
dent persons in the event of particular dispute. 

(41) The establishment of the Joint Council as an effective 
instrument for deciding fair conditions of employment in the 
Industry as a matter of public policy, as distinct from what may 
be agreed at “shop” level between individual employers and 
their employees, undoubtedly poses one of the most difficult prob- 
lems in the whole study. 

(42) In cargo handling there is no visible 
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on beard in its present state of development does not offer great 
scope for labour-aiding equipment. Work on shore can be almost 
compictely mechanised provided that the transfer between ship and 
shed is treated as a single indivisible operation. The artificial 
inter:uption of what should be a continuous process, far too pre- 
valent today, is perhaps the greatest single obstacle to this full- 
scale mechanisation. Thus, the physical work of cargo handling 
within the contract of affreightment requires no heavy capital in- 
vestinent (which, in such circumstances, cannot profitably be 
employed) although it needs considerable dexterity and experience. 
The basic ingredient for genuine collective bargaining between 
“capital” and “labour” is not present. There is little to dis- 
tinguish the employer from the employed. The situation can easily 
lend itself to exploitation of either side or to collusion between 
them. Such a state of affairs might best be avoided by the forma- 
tion of “ co-operatives.” 

(43) There is undoubtedly a widely held prejudice against the 
“contract system ” in purely manual operations, perhaps for these 
reasons, and, as a result, there bas been a growing tendency for 
work of this nature to be undertaken by the Port Authority itself 
with its own force of directly employed operatives. Apart from 
the legal and administrative complications referred to earlier in (27), 
this has introduced an evil of a different character—pressure being 
brought to bear upon the Port Authority regarded as an agency 
of government, in pursuance of party political aims. 

(44) Contractors must indeed be substantial. The Industry 
must be organised so that it can make the fullest use of the basic 
facilities without over capitalization wasteful to the economy as a 
whole. The maximum potentiality of capital and labour must be 
enlisted. The public interest must be preserved at all times. 

(45) A solution of these difficulties may be found in this way : 
The Port Authority proceeds to establish a limited liability company 
to undertake the physical work of cargo movement within the scope 
of the contract of affreightment. The Company is a wholly-owned 
subsidiary of the Port Authority which appoints the directorate, as 
nominee shareholders, through whom the public policy aspect of 
working is transmitted. It enjoys the freedom from statutory 
limitations which handicap the work of the Authority, yet is sub- 
ject to the salutary disciplines enjoined by Company Law. The 
Port Authority owns the whole of the equity and can guide policy. 


(46) As a wholly-owned subsidiary there can be no conflict of 
policy as between directors primarily concerned with the long- 
term credit-worthiness of the corporate entity and the possible 
short-term interest of shareholders in a public company—the pro- 
prietors—who have the nominal power of appointing and dismis- 
sing the directors of the company. The Company can take its 
place among registered contractors and, in fact, will be in com- 
petition with them. It need not, and should not, strive for profit 
but it should aim to earn a standard rate of interest on its issued 
capital and provide for renewal of its extensive working equipment. 
As a “substantial” employer, the Company will be represented 
in the Joint Council and its presence will ensure that negotiations 
therein shall be effective negotiations. 

(47) The Company should be well placed to undertake the 
whole range of stevedore work required by vessels working at 
alongside berths using the most modern equipment and methods. 
In view of what has been described earlier it may be held liable 
directly to the cargo owner or to the carrier for damages resulting 
from its proven negligence though it would be open to it to insure 
against such risk. It will, of course, be in competition with other 
private contractors offering the same service and all are committed 
to observe the same minimum wage standards and conditions of 
employment for their operatives as are laid down by the Joint 
Industrial Council. Shipowners will be free to choose any contrac- 
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tor they please to carry out their loading and discharging obliga- 
tions, most probably by means of competitive tendering. 

(48) The Joint Council will determine minimum wage scales for 
each category of operative registered in the Industry, manning 
scales, working hours and overtime rates, incentive bonus schemes, 
paid holidays, sickness benefits, retirement and severance benefits, 
scales of “fall back” pay and all matters which establish the 
general conditions of service within the Industry. 

(49) The Joint Council will naturally establish what is con- 
siders to be a fair working day without excessive overtime. The 
ideal to be achieved if possible would be for a double-day shift 
system to be applied throughout the port, with rotary shifts work- 
ing (say) seven hours each week-day and four hours each Sunday 
or Public Holiday, the latter alone being regarded as optional over- 
time, and all shifts attracting the same total payment. Great impor- 
tance is attached to such an innovation. Not only is it sensible 
and humane; it allows contractors to quote a straight tonnage rate 
to their principals, computed on basic “take home” pay only, 
for each of the five or six distinctive labour operations without the 
complication and ever-present abuse of quoting additionally a gang 
rate for working in what would otherwise be an overtime working 
period. 

(50) Stevedorage work is not concerned with the freight-paying 
capability of cargo but only with the quantum of labour involved 
in the landing operation. A high refinement is not necessary and 
distinction need only be made between bulk and package goods. 
The almost general availability of labour-aids has virtually removed 
the need for distinguishing between package goods and heavy 
indivisible loads in considerations of this kind. It is to be under- 
stood, of course, that a different tonnage rate would be bid for 
work during the 4-hour shifts on Sundays and Public Holidays and 
that this different tonnage rate would apply on the rare occasions 
when work is required during an early morning shift, say 1-00-5.00 
a.m., which again would attract the same labour rate as the Sunday 
shift. 

(51) Under such a scheme vessels would be encouraged to work 
evenly during a -14-hour working day, their costs being the same 
throughout; there is no inducement to the contractor to inflate 
his labour complement with “dead men”; pressure to inflate the 
size of the labour register (see under “ Port Labour Board”) can- 
not readily be sustained. It is submitted that a 14-hour working 
day and a 92-hour working week, which includes normal (but 
recognised “ optional ”) overtime, which only in really exceptional 
circumstances should it be allowed to exceed, is adequate for any 
port provided it is regular and, above all, reliable. 

(52) Laissez faire in these matters positively frustrates the 
introduction of a realistic scheme of decasualizing the industry 
without excessive cost, and it must be remembered that vessels 
have their own problems of overtime for their own ships’ executive 
when in port and on that score alone have difficulty in “ working 
round the clock ” however much they may advocate that practice. 
Furthermore it must be remembered that the capacity of a port 
depends ultimately on its ability to “deliver the goods” and that 
delivery or shipment is frequently conditioned by the working 
hours of business houses. “ Working round the clock ” therefore, 
as an accepted practice, will entail large increases in transit space 
accommodation which it may be impracticable to provide. 

(53) It will be observed that in the advocacy for a straight ton- 
nage rate for cargo as between the stevedoring contractor and his 
principal, no mention has been made of the problem of “ Standing- 
by,” though labour costs incurred by the contractor for which there 
is no tonnage recovery will certainly have to be paid for. This is 
an awkward complication but by no means insuperable. For 
example, the contractor’s loss of productive earning when gangs 
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ordered, for some reason do not work, might be reimbursed pro- 
portionately during each hour of enforced idleness according to 
performance in succeeding working periods, not necessarily in full 
but at some agreed fraction of the normal tonnage rate. 

(54) The above notes outline in a general way some of the 
problems and topics which will come to the notice of the Joint 
Industrial Council and upon which it will need to reach decision. 
Some of them may be referred back by individual unions for 
adjudication, some by contractors who are in difficulties with their 
own employees. In any case agreed policy must be decided in 
the Council and must be regarded as binding on both sides of the 
Industry, in the form of a Contract which should apply for a stated 
minimum period of 12 months (and preferably longer) thus avoid- 
ing the recurring evil of back-dating claims. 

(55) An essential feature of the scheme of working is that 
tendered rates for all services provided by registered contractors 
shall exclude the cost of the “ fringe ” benefits to operatives which 
will be administered direct by the Port Labour Board and recovered 
from the port users in the manner referred to earlier. 

(56) The Port Authority under its statutory powers will, of 
course, decide the scale of remuneration of its own directly em- 
ployed staff. It is to be expected that it will adopt the same pay- 
scales and working conditions as those agreed by the Joint Council 
for cognate categories of employees and will itself be responsible 
for total payments thereunder. Likewise, registered contractors in 
all probability will adopt similar scales of pay as does the Port 
Authority in the case of the cognate non-industrial staff which 
they themselves employ. Thus, the Joint Council and the Port 
Authority together establish the basis of a common employment 
policy throughout the port. It is for consideration that owners of 
private wharf undertakings importing and exporting goods on their 
own account should themselves be responsible for their own labour 
services as properly being outside the defined scope of the industry 
(see (22)). 


The Port Labour Board. 


(57) This statutory body, briefly referred to in the section deal- 
ing with the Port Transport Industry, will be composed of equal 
numbers of representatives appointed from Port Users and Organ- 
ised Labour with a neutral Chairman and its own executive staff. 

(58) It exercises judicial functions in respect only to: 

(1) The registration of industrial operatives, determining the 
size of the industry necessary to perform the work of the 
port. Implicit in this is the disqualification, temporary 
or permanent, of operatives on disciplinary grounds. 

(2) The establishment of training schemes for the industry, 
embracing not only working technique but also general 
commercial practice, which would qualify for managerial 
appointment. 

(59) It serves as the executive instrument for putting into effect 
all the agreed resolutions of the Joint Industrial Council, regarding 
general conditions of employment other than actual conditions of 
work; viz., those in regard to :— 

(a) Medical attention and sick benefits; 

(b) Holiday pay; 

(c) Superannuation benefits; 

(d) Housing (if any); 

(e) The scale of guarantee, or “ fall-back” pay; 

and makes all payments and allowances (including accident com- 
pensation) to all those registered workers who qualify. 

(60) It recovers disbursements for this service from the Port 
Users by means of a surcharge on (cargo) wharfage, that is to say, 
the total cost in any period is related to the aggregate tonnage of 
dry cargo attracting wharfage (notified by the Port Authority), all 
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of which is handled by the Industry’s registered operatives. “ he 
Port Authority thereupon levies the surcharge (per manifest t )n) 
declared by the Port Labour Board and remits the proceeds to he 
Board at fixed intervals. 


(61) It will be seen that the Port Labour Board serves a: a 
clearing house for meeting the variable requirements of the opera- 
tives. It functions in some sense like a specialised Labour Exchar ge 
for operatives accredited to the particular industry. It is at no 
time the legal employer of such operatives. 


(62) The object sought is to encourage the regular attachment 
of operatives to their respective employers and to provide them 
with opportunities for advancement in the service of their em- 
ployers. This should promote loyalties and inculcate a proper 
sense of discipline into the Industry enforceable at the point where 
the work is actually performed. The real objective of decasualisa- 
tion is to provide as far as possible regular employment for the 
operative under one master, and not merely to seek to decasualise 
his pay. 


General Notes on Licensing Procedure, etc. 


(63) 
(i) All contractors working within the defined scope of the 
Industry are subject to the license of the Port Authority. 

(ii) All lighterage contractors are similarly licensed by the 
Port Authority as Common Carriers. 

(iii) Employees of contractors in specified categories are at 
all times under the protection of the Joint Industrial 
Council as to pay and serving conditions, and of the Port 
Labour Board as to welfare provisions. 

(iv) A licensed contractor may also be licensed as a Wharfin- 
ger though it is probable that Owners/Agents (the 
“Carrier ”) will prefer to be so licensed. 

(v) During each operational engagement, the stevedore con- 
tractor is the agent of the Carrier, by whom he is paid, 
and he performs the whole physical work in discharging 
a vessel and affording delivery to the consignee or his 
agent (or into lighter) or, in the reverse operation of 
loading he accepts cargo for shipment from the consignor 
or his agent (or from lighter) and stows it in the hold, 
always at the direction of the Licensed Wharfinger. 

(vi) During each specified operational engagement the lighter- 
age contractor is the agent of the Carrier for the transfer 
of inward cargo, and of the Port Authority as the shipper 
of outward cargo. 


(64) The general conditions governing the licensing of a 

Wharfinger are that: 

(a) he shall be responsible for the due performance of the 
physical work in (v) 

(b) he shall have the custody of cargo up to the point where 
delivery is afforded to the consignee or from the point 
where shipment is accepted from the consignor (subject 
to the special conditions which apply where cargo is 
transferred by lighter) 

(c) he shall have the reasonable use of quay space to meet 
his requirements, without charge, until the Port Authority 
gives him notice of closure, which will never be within 
three days of completion of the vessel’s discharge. After 
this interval he may be required to pay Quay Rent, 
but he may obtain his release at any time when less than 
(200 tons) (or 20%, whichever is less) (manifest) of th: 
total inward cargo remains, or, on completion o 
loading, by obtaining the Port Authority’s receipt fo 
such cargo as may have been “ shut-out”’. 

(d) he is liable to appointment to any vessel unless he agree 
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to act for every vessel of which he is agent 
>) he shall enter into a bond in (£100) for the proper per- 
formance of the duties of each engagement. 


(65) The Licensed Wharfinger will keep tally at the points where 
delivery of cargo is afforded or shipment accepted, marking the 
completion or initiation of the carrier’s responsibility. In general 
such responsibility in the case of permitted “open air” cargo 
will cease at the point designated by the Port Authority where 
suci: discharging cargo is last put down, and will begin where 
suc!: loading cargo is first picked up. Outside these limits, “ open 
air’ cargo is deemed to be in the custody of the Port Authority 
either for delivery to the consignee or to a licensed Wharfinger, 
except that the Licensed Wharfinger appointed shall have respon- 
sibility for all cargo on delivery to him in any zone designated as 
a Transhipment Zone. Ordinarily, licensed wharfingering regula- 
tions will be ineffective except as conditions of licence; the 
licensee is under no legal obligation to make redress, but if he 
fails to do so his licence may be forfeit. In most cases this will 
be sufficient to ensure compliance with the regulations without 
taking powers to make them binding in law. 


(66) In addition to all other regular services which it provides 
the Port Authority also exercises the functions of a Licensed 
Wharfinger and, as agent for the cargo owner or, it may be, the 
carrier, it : 

(a) Accepts the custody of “undelivered” cargo from the 
Licensed Wharfinger which it thereupon removes to 
warehouse storage for ultimate delivery. 

(b) Accepts the custody of transhipment cargo on “ through ” 
Bills of Lading in the same manner and transports, stores 
and delivers it to the Wharfinger for the on-carrier. 

(c) Accepts custody of inward lighter cargo discharged by 
vessels not proceeding to berth alongside and effects 
delivery to the consignee. (Note: The Port Authority 
employs registered contract labour in performing this 
service.) 

(d) Accepts custody of outward lighter cargo and effects ship- 
ment on behalf of the consignor, employing licensed 
contractors (and lighterage contractors) in the same 
manner as (c). 

(e) Accepts custody and undertakes the removal of cargo from 
berth to berth, as required, against documents. 

(f) Keeps tally at each point where it accepts the custody of 
goods. 

(g) Performs all the physical work entailed by these opera- 
tions and is bailee to the cargo owner as a common ware- 
houseman on terms stimulated by its By-laws. The Port 
Authority prescribes regular rates and charges for all 
such operations. 


Stevedore 


(67) The provision of stevedore services for vessels working at 
anchorages or for loading and unloading lighters presents little 
difficulty. This work can well be entrusted to small contractors 
employing relatively few men, or to co-operative undertakings. 
Work at alongside berths, however, must be conducted in a 
larger ambit which requires regulation and co-operation among 
users, First of all it calls for substantial capital investment in 
equipment. Pallets alone may account for an expenditure equal- 
ling or exceeding that required for the mechanical equipment 
with which they are used. Although this equipment is mobile it 
it so tethered to fixed points that the organisation as a whole is 
anything but mobile. The implication of this is that a licensed 
contractor must needs have concession rights within a fairly 
extensive zone of working dictated by geographical considera- 
tions and his own ability and this concession must be accepted 
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by all users who are assigned berths within this zone. A further 
implication would seem to be that stevedorage rates should be 
negotiated in a standard manner between the representative 
associations of contractors and user interests and that agree- 
ments so arrived at should run for a period approaching the 
amortised life of the equipment though subject to adjustment 
annually and, in any case, in concert with industrial labour agree- 
ments. A scheme suggested by these consideratons is outlined 
below:— 





PER MANIFEST TON 
DRY GENERAL CARGO 





Clase I Clase II 


Ref: [Plain Over Plain Over 
time time time time 
(A) (B) (c) (D) 








1 Discharging and stacking to B/L marks 
in shed 





2 Do. in open air 





3 Discharging 0o/side to lighter or direct 
to wharf 





4 Transporting from stack in shed and 
stowing on board 





Do. from open air 





6 Loading ex lighter alongside or direct 
ex wharf 





7 Discharging on wharf (or equal) and 
re-stowing on board (3 + 6) 














8 Shifting in holds 





Administration fee (additional to 

9 foregoing) to include supply of all 
necessary non-manual industrial steff, 
all gear and labour-aiding equipment. 














Class I : Cargo covered by standard lebour rates 


Clase II: Dirty, noxious or other designated cargo for which Joint Council 


has agreed supplementary labour rates. 


The contractor will submit a separate account for stevedore 
service supplied during the discharge/loading of each and every 
vessel for which he is engaged. On it he will certify the amount 
of bonus he has paid. In the event of direct labour costs to con- 
tractors in respect to industrial employees engaged in operations 
1-8 being less than the amount due to him by reference to the 
corresponding tendered rates above, the contractor undertakes 
to distribute (?) of the differences by way of an incentive bonus 
to the operatives concerned. Any deficit will be for contractor’s 
own account. 


Adjustment in ship owner’s final bill (See 31 (d)): 
amount=tonnage transferred X(item 1A—Item 3A)—Bonus paid. 

If this is a positive quantity it will be a rebate. 

If this is a negative quantity it will be a surcharge. 

In this way the carrier always pays a fixed rate for cargo trans- 
fer which he has agreed with the Stevedore but he may pay a 
higher wharfage rate to the Port Authority for the quicker des- 
patch of his vessel. 

(68) It has been the purpose of this forensic study to define 
the natural boundaries of several different, though interdependent, 
operations, in a manner which practical working and legal pre- 
cept require. When this is done the motivation inherent in each 
area of performance will be seen to work for the public good. In 
an international business, however, there must be the widest accept- 
ance of the principles entailed. It is worth bearing in mind words 
used by Lord Macmillan more than 25 years ago in referring to 
the (English) Carriage of Goods by Sea Act, 1924, embodying 
the Hague Rules as does the counterpart legislation of the prin- 
cipal maritime countries of the world. “It is important to remem- 
ber that the Act of 1924 was the outcome of an_ international 
conference and that the rules in the Schedule have an international 
currency. As these rules come under the consideration of foreign 
Courts it is desirable in the interests of uniformity that their inter- 
pretation should not be rigidly controlled by domestic precedents 
of antecedent date, but rather that the language of the rules should 
be construed on broad principles of general acceptation.” 


169 















Reconstruction of North Breakwater, 
Ramsey Harbour, Isle of Man 


By J. C. BROWN, M.B.E., Dipl. Eng. (L’pool), 
A.M.I.Mech.E. A.M.I1.Struct.E. 


On May 15th, 1959, the reconstruction of the North Break- 
water, at Ramsey Harbour, was officially opened by His Excel- 
lency the Lieutenant Governor of the Isle of Man, Sir Ambrose 
Dundas Flux Dundas, K.C.LE., C.S.I. 

The new breakwater is curvilinear in form, measuring 700-ft. 
in length, 21-ft. 9-in. wide at deck level and 35-ft. 0-in. wide at 
the base; average height, from foundation course to deck, be- 
ing 31-ft. It was built throughout of mass concrete of 4:2:1 mix. 
Construction was straightforward from the engineering aspect 
and claims no particular interest; but in the design of the new 
work, however, the aim was to embody a series of “wave 
trars” in an endeavour to dissipate, so far as possible, wave 
motion in the harbour during on-shore storm. The provision of 
the “wave traps” has been attended with considerable success 
in contributing substantially towards tranquillising the har- 
bour, and in this respect, the type of construction and dispo- 
sition of the “wave traps” may be of some technical interest. 

Ramsey Harbour is characteristic of many of the smaller har- 
bours about our coastline. The harbour is tidal and, therefore, 
accessibility to shipping is intermittent; it is of early origin, its 
site has long since been determined and the disposition of its 
quays and piers established. Trade is limited by the small com- 
munity which it serves and consequently there is no justifica- 
tion for the expenditure of comparatively vast sums of money 
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such breakwaters on the Island; one at Douglas, one at 
Peel and one at Ramsey. They were built of selected Meneel 
pine, heavily creosoted under pressure: they were well designed 
and built with great skill and a high quality of workmansh’p, 
but despite this, the life of the structures at Douglas and Prel 
was ephemeral and unsuccessful. The Ramsey breakwater, how- 
ever, survived the ravages of the sea for more than 70 veers 
without involving major repair, and this was due, undoubted.y, 
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Fig. 1. Plan of Entrance to Ramsey Harbour. 
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SECTION A-—A 


Fig. 2. Sectional drawing 


on capital works to provide more effective and tranquil har- 
bourage. The employment of engineering skill is thus confined 
to effecting improvements in design, when opportunity arises, 
in the undertaking of major repairs or reconstruction of estab- 
lished works. 

The newly constructed breakwater was built on the site of a 
timber breakwater designed by James Abernethy. In the year 


1862, Admiralty approval was given to the construction of three 
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of part of the South Wall. 


































ELEVATION FROM HARBOUR 









to the fact that it was built in a considerably less depth of 
water; it was built in a more favourable direction and it had the 
advantage of shelter from the prevailing winds. At the end of 
the war, repairs to the timber work became uneconomic owing 
to a rapidly increasing rate of deterioration: it was decided, 
therefore, to reconstruct in mass concrete, commencing at the 
end, where timber decay was greatest, and continue the work 
landward at a rate commensurate with the disintegration of the 
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Reconstruction of North Breakwater—continued 











Photograph showing the disposition of the wave traps on 
the South wall of the breakwater. 


Fig. 4. 











Fig. 3. General view of the reconstructed breakwater. 


structure. By this method the work was spread over a number 
of years, benefitting local employment, and avoiding unduly 
heavy annual demands on the Insular Exchequer. 

The old timber breakwater exercised a considerable damping 
effect on influent waves from an Easterly source, although it was 
not so effective, about high water, so far as wave motion from 
the North East was concerned. In designing the new work, 
therefore, the aim to embody a wave breaking feature on the 
South side and provide more protection on the North side. The 
harbour entrance is open to the Easterly aspect and is vunerable 
to wave travel from an arc N.E. through E. to S.E.; the most 
troublesome source being E.S.E. From N.E. to E. the fetch is 
little over 28 miles over comparatively shallow water, and the 
wave length is short; but from S.E., the fetch is in the region of 
50 miles, and during gale force winds, long waves with height 
exceeding 6-ft. not infrequently enter the harbour. Having 
passed the constriction of the new entrance they impinge upon 
the inner wall of the breakwater and in their travel towards the 
harbour basin, are acted upon by the series of wave breakers 
which are built into the new work. 

In the total length of the work there are 25 wave breaking 
units spaced 12-ft. apart: each has a face opening, measuring 
8-ft. wide by 20-ft. high, which given access to a stepped spill- 
way, constructed across the breakwater, leading to a “peak flow” 
scupper on the opposite side. A part elevation of the wave trap, 
together with section and general details of construction, is 
shown on the accompanying drawing. The total width of the 
opening amounts to 200-ft. which measurement is 25% greater 
than the width of the harbour entrance. 

The tidal range in the harbour is 22-ft. on Ordinary Spring 
Tides and 10-ft. on Neaps. During high water of Spring Tides, 


October, 1959 











Fig. 5. Photograph showing entry of wave into first wave trap 











Fig. 6. 


Photograph showing reduced height of wave after spillage. 


accompanied by a E.S.E. gale, the wave frequently runs to the 
full extent of the stepped spillway and discharges through the 
“peak flow” scupper: on neap tides, however, with similar con- 
ditions of weather, the run of the wave seldom reaches the top 
of the spillway. The elevation of the wave traps, relative to 
H.W.O.S.T., was determined by hypothesis; but the endeavour 
was to place them at a general level which would produce max- 
imum effect during a period, from half flood to half ebb, when 
the harbour is open for the reception of shipping. 

The design and disposition of the wave traps was based on a 
prolonged and extensive observation of wave motion rather than 
from the indeterminate results obtained from theory. Wave 
motion within the confines of the harbour is a fortuitous process 
which defies scientific analysis; there is such a complexity of 
functions which come into play before the potential energy of 
the wave is dissipated. 

Eminent engineers and scientists have given much study to 
the subject of wave motion, but the results of research and pro- 
pounded theory cannot be applied with practical effect in regard 
to wave motion in a confined tidal harbour, In a given locality 
the height and length of a wave may be calculated, in a general 
way, at the point immediately before ingress, but having passed 
the constriction of a narrow harbour entrance they become 
affected by the contour of the harbour bed, the extent of the 
dispersal area, the mass of water within the harbour, the dis- 
position of the quay walls, the overrun of the ebb tide and the 
discharge of river water. All these facors combine to form a 
turbulence which is unpredictable and indeterminate. 

The successful design of a wave trap for one particular har- 
bour is no guarantee of its efficiency in another harbour, it 
would be imprudent, therefore, to generalise on design. 
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Tidal Measurements in 
Langston Harbour, Hampshire 


By D. R. HOUGHTON, B.Sc. 
(Royal Naval Scientific Service) Admiralty, Central Dockyard Laboratory. 





Introduction 

The measurements of the speed of the tidal 
stream reported in this paper were under- 
taken as part of an ecological survey of 
Langston Harbour, Hampshire. The survey 
is being carried out to ascertain the suit- 
ability of the area for raft testing of anti- 
fouling paints which had been previously 
undertaken in Chichester Harbour, . Sussex. 
Several authors have studied the effect of 
water speed on the settling stages of various 
marine organisms (Smith, 1946 ; Doochin & 
Smith, 1951 ; Crisp, 1955) and Weiss (1947) 
showed the effect of the tidal cycle on the 
settling of barnacles. It was _ therefore 
decided to see whether there was an adequate 
time over the tidal cycle for the larval stages 
of these organisms to settle on panels exposed 
from the Admiralty Corrosion Committee’s 
rafts moored in the harbour. 


Site and Methods 


The current speed was recorded from the 
second of the three Admiralty Corrosion 
Committee’s rafts anchored in Langston 
Harbour (see Fig. 1). The raft is moored by 
the bows and its exact position in the channel 
is therefore dependent upon the strength and 
direction of the wind and tide. The raft’s 
alignment is normally closely approximate to 
the direction in which the channel runs. The 
instruments used to measure the water speed 
were the Carruthers Current Cone (Car- 
ruthers, 1955), the jelly/air bottles, also 
designed and developed at the National 
Institute of Oceanography by Dr. Carruthers 
(Carruthers, 1958) and the sensitive log pro- 
duced by U.C.W.E. (Coad, 1958). 

The current cone and the sensitive log 
were used at a depth of approximately 
1 fathom below the water surface and the 
jelly /air bottles approximately Ift. above the 
bottom of the channel.. The bottles were 
used also for measuring the vertical profile 
of the speed in the water mass. In the earlier 
observations a S5oz. gelatine charge was used 
and the bottles were fitted with polythene 
cuffs. Each bottle was secured to one end 
of a heavily weighted stick, to the other end 
of which was attached the recovery line. 
Subsequently it was found by Dr. Carruthers 
that the cuff acted as a depressor and limited 
the maximum speed which could be measured 
by the bottles. For the observations made 
during August, 1958, and in all subsequent 
measurements they were used without cuffs 
and with a 4oz. gelatine charge. Also in 
these observations the bottles were attached 
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to the weighted stick by means of gunmetal 
signal halyard clips (Non-magnetic) and a 
short length of codline. The clips were used 
to make the change of bottles as rapid as 
possible, the bottle in which the jelly had set 
being replaced by one in which it had been 
remelted. 

To obtain the speed at various depths 
simultaneously the bottles were attached by 
gunmetal clips and short lengths of codline to 
T-shaped pieces of wood. These T pieces 
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ISLAND 


PORTSMOUTH 


Fig. 1. Langston Harbour. 


were secured to a rope to be at 1 fathom 
intervals from the bottom once the 56lb. 
concrete sinker had been raised Ift. clear of 
the bed of the channel. The current speed 
Ift. above the bottom was measured with a 
jelly /air bottle tethered down to a weighted 
stick. 

The sensitive log was used as a check 
instrument for the speed of the tidal stream 
at 1 fathom below the surface over the 
periods 8th /9th and 17th/ 18th August, 1958. 

Observations were made mainly at intervals 





of a quarter of an hour with the current c: ne, 
but in the measurements during August © nd 
in all later observations, the interval as 
limited to a quarter of an hour betw en 
successive hauls. A similar procedure | as 
adopted with the jelly-air bottles, except t at 
the interval was 20 minutes in their cise, 
The sensitive log was read as often as ti ne 
would allow. In the case of the current cc xe 
and the bottles, the time of hauling was tak -n 
to be the time at which the current was 
registered. 


The direction of the tidal stream was 
recorded by means of the floating compass in 
the jelly/air bottle and by the built-in 
compass in the case of the current cone. The 
direction could not be determined using the 
sensitive log. 

The angle of slope of the gelatine in the 


oow 


jelly /air bottles was measured in the follow- 
ing way: The bottle was laid on a piece of 


parallel-sided white card cut to. the same 
width as the bottle, so that the upper and 


lower parts of the slope were on opposite 
edges of the card. The position of these 
were marked and the points joined with a 
straight line, the angle of the slope being then 
measured with a protractor. Slope was then 
converted into current speed from the cali- 
bration curve. In a few bottles, especially in 
those which had been used for measuring the 
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foster current speeds, there were several 
s: all subsidiary slopes besides the main one ; 
in these cases the angle of the principal slope 
was measured and recorded. 

The gelatine in the bottles was remelted 
by placing them in a bucket of water heated 
(o a temperature just bearable to the hand ; 
no closer control was attempted. 

The bottles used for the profile measure- 
ments were balanced against one another by 
placing an ounce of gelatine in each bottle 
and filling the first one to the 4oz. mark with 
boiling water. With the jelly liquid and the 
compass inserted, the bottle was placed on 
the pan of a balance. The other bottles were 
then made up and balanced against it. 

Some indication of the depth of the jelly / 
air bottle nearest the surface in the profile 
measurements was recorded for the neap 
tides and the flooding spring tide. 

The times of high and low water given in 
the diagrams are taken from the Admiralty 
tide tables. 


Results 

In the earlier observations during the 
periods of the 3rd/7th and the 10th/ 14th of 
February, 1958, the current cone was lowered 
to a depth of approximately 1 fathom below 
the surface of the water. The jelly-air bottles 
as then used, were fitted with polythene cuffs 
and charged with S5ozs. of jelly. They were 
lowered to work at approximately Ift. clear 
of the channel bed. The results for the 
periods in question are given in Tables | 
and 2. 

As was to be expected, the results showed 
that when the tidal stream was flowing 
rapidly, the speed of the water 1 fathom from 
the surface was in excess of that near the 
bottom and that as the stream made the 
difference between the two increased. The 
fastest speed occurred in the upper water 
layers and exceeded 2 knots. (The actual 
speed could not be measured since the 
current cone used had an upper limit of 
2 knots.). At the time of spring tides (14ft.) 
there was a period of about 1 hour or more 
when the speed was in excess of 2 knots at a 
depth of 1 fathom, but at the time of neap 
tides such a speed is rarely reached. On an 
incoming tide the briskest water movement 
occurs approximately 2 hours before high 
water, whilst on the outgoing tide it is at 
approximately 34 hours after high water. 

These observations provided material for 
a discussion of the possible fluctuations of 
speed over a complete tidal cycle. Starting 
at high water there is an initial burst on the 
ebb tide which reaches its greatest speed in 
one hour. This falls somewhat over the next 
hour and then increases steadily to its maxi- 
mum 34 hours after high water; there 
follows a decrease in speed until the time 
of low water is reached, there is then an 


October, 1959 


Tidal Measurements—continued 


increase over the following hour, a slacken- 
ing over the next and an increase to a 
maximum 2 hours before high water. The 
speed then drops as high water is approached. 

It was further learned that the change 
from a flooding to an ebbing tide was 
extremely quick at spring tides, there being 
occasions when slack water occurred between 
consecutive observations. 





the actual and predicted time of high water. 

The direction taken by the current was 
predominantly 240°-060° on the flooding 
tide and 060°-240° on the ebbing tide. The 
trend of the channel in the region of the rafts 
as taken from the Admiralty chart of the 
harbour is 235°-055°. There are, however, 
times when the current direction is variable, 
more particularly on the bottom. 
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Fig. 2. Speed and direction of water current over 23 hours during period of Neap Tides, 
8th—9th August 1958. 
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Fig. 3. Speed and direction of water current over 22} hours during period of Spring Tides, 
17th—18th August 1958. 


The upper limit of speed of the jelly /air 
bottles in these observations was 1.5 knots. 
In slower water the bottom current speed 
followed that at the surface, but did not 
equal it except when the stream was nearly 
slack. The agreement between the two 
bottles was very good, with certain odd 
exceptions. 

It also became apparent that there was on 
occasions a considerable difference between 


Over the periods of the 8th/9th and 17th/ 
18th August, 1958, which corresponded with 
neap and spring tides respectively, the 
majority of the diurnal tidal cycle, including 
two low and two high waters was recorded. 
The results are shown in Figures 2 and 3. 
The current cone and sensitive log were used 
at a depth of approximately 1 fathom. The 
jelly/air bottles had a 40z. charge and no 
cuffs, making them able to record speeds up 
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to 2.5 knots. This speed was not reached 
in these measurements, the highest figure 
recorded by the bottles being 1.75 knots at 
the time of spring tides. Owing to the high 
temperature of the sea water over the period 
of 17th/18th of August there were several 
occasions when the compass was not set 
solidly in the jelly and fell out before it could 
be read. 

In the main the results support those of 
the earlier observations. However, the 
pattern of fluctuation of the water speed was 
somewhat different in its timing and at neap 
tides in its general pattern. Examining the 
period of neap tides (see Fig. 2) and starting 
at the first low water, there is an increase in 
speed over an hourly period commencing 
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Tidal Measurements—continued 


small increase in speed occurs an hour after 
low water, which lasts for some forty-five 
minutes. There is a further increase after 
fifteen minutes, reaching a maximum approxi- 
mately one-and-a-half hours before high 
water. Another increase in speed takes place 
a quarter-of-an-hour after high water, and 
again there does not appear to be any 
slackening to speeds below that of the 
initial burst. 

The period of spring tides agreed more 
closely with the pattern of speed fluctuation 
derived from the earlier work. It will be 
seen from Figure 3 that, starting at the first 
low water, the speed of the tidal stream 
increased for an hour-and-a-half and that 
approximately 3 hours after low water it had 
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Fig. 4. Comparative readings between Carruthers Current Cone and U.C.W.E. Sensitive 
Log during period of Neap Tides, 8th—9th August 1958. 
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Comparative readings between Carruthers Current Cone and U.C.W.E. Sensitive 


Log during period of Spring Tides, 17th—18th August 1958. 


about half-an-hour after low water, which 
slackens over the next three-quarters of an 
hour. After that the speed increases steadily 
but does not reach a well-defined maximum. 
From some seventy minutes before high 
water the speed drops until the time of high 
water is reached. There is then an increase 
over the next half-an-hour, which slackens 
but does not fall below the speed already 
attained. There follows a steady increase to 
a maximum approximately three-and-a- 
quarter hours after high water, which falls as 
low water is approached ; after this a very 
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dropped to zero. It reached a maximum 
value one-and-three-quarter hours before 
high water. The speed then fell towards the 
time of high water, after which it increased 
for a period of approximately three-quarters 
of an hour and fell off during the ensuing 
hour. The speed reached a maximum about 
4 hours after high tide, decreasing again 
until the time of low water. After this there 
was an increase over the next hour-and-a- 
half, which fell to zero two-and-three-quarter 
hours after low water. The current speed 
attained its maximum value one-and-a-half 





hours before high water and fell to zer») at 
that time. It then increased for one | our 
before it again fell away. 

The agreement between the Carrut iers 
current cone and the U.C.W.E. sensitive log 
is shown for the periods 8th/9th and 17th; 
18th August in Figures 4 and 5. Over the 
former period it can be readily seen that the 
agreement was extremely good, the cnly 
marked divergence being at 2120-2150 hours 
on the 8th of August. This period coincides 
with the fastest current speed recorded. 
During the 17th/ 18th, which coincided with 
spring tides, the agreement was very good, 
but there were several occasions when the 
current cone indicated considerably higher 
speeds than the sensitive log. These periods 
again coincided with times of relatively high 
speed. 

The bottom current (see Figs. 2 and 3) 
reflected the increase and decrease of speed 
of the water near the surface and only when 
the tidal stream was very weak did the 
speed at both levels become the same. The 
bottom current did not reach a speed of 
1 knot at the time of neap tides although it 
came quite close to it at one period. During 
the spring tides, however, it reached a 
maximum of 1.75 knots, but it was not often 
in excess of 1 knot. 

The direction of the current was shown to 
be in agreement with the previous results, 
with a strong tendency to flow straight up 
and down the channel. As in the observa- 
tions of February, 1958, there was again the 
same sort of variation in direction which was 
more pronounced in the case of the bottom 
current (see Figs. 2 and 3). The flooding 
tide is strongly persistent in direction. 

There was a further demonstration of the 
fact that the change from a flooding to an 
ebbing tide was well defined even at neaps. 
At the time of spring tides the change from 
ebb to flood was equally well marked in the 
stream, but at neaps the periods of slack 
water were prolonged. On the spring tide in 
the early morning of the 18th of August, the 
water speed must have fallen to zero between 
consecutive observations closely before and 
just after high water. 

The vertical profile of the water speed was 
made using the jelly/air bottles in the same 
way as mentioned above. The bottles were 
of uniform weight and were heated to the 
same temperature. The results of these 
observations are shown in Figures 6 to 9. It 
will be seen from Figures 6 and 9 that the 
phenomenon of two distinct peaks in both 
the flood and the ebb curves again charac- 
terise the tidal cycle for spring tides. In 
Figure 8, which relates to neap tides, an ill- 
defined double peak on the flood is seen, bu! 
within the time range of the curve, nothing 
similar can be said of the ebb tide. Th 
profiles show that whilst the stream was weal 
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the . ater movement was fairly uniform in 
spe throughout the whole column and that, 
wh. the stream made, the water at mid- 
dey).1s moved fastest. 

\Vhen all the five positions on the vertical 
line were occupied, the greatest speed was 
most often recorded at levels 2 and 3, as 
defined in Figures 6, 8 and 9. If, on the 
other hand, position 1 as there defined was 
not in use for depth reasons, the speed was 
usually fastest at positions 3 and 4. Only on 
a very few occasions did the water speed at 
the uppermost position or on the bottom 
exceed that in the middle layers of the 
column. In the case of neap tides this was 
not strictly true when the current was weak 
but was so when the water was flowing more 
rapidly (see Fig. 8). 

The profile observations show again that 
the headings of the currents are mainly in 
the same direction as the trend of the chan- 
nel in the region of the rafts. 

The general pattern of water movement 
throughout the column does not differ 
greatly as between periods of neap and spring 
tides except as expected in respect of speed. 
That this is so can be seen by comparing the 
profiles in Figure 7. 


Discussion 

Crisp and Southward (1958) considered 
the English Channel to be divided into two 
basins east and west of a line running from 
Swanage to Cherbourg. The official tide 
tables for 1958 show that in the western 
basin highest tides occur in the early morn- 
ing and evening whilst in the eastern basin 
they occur at midday and midnight. Crisp 
and Southward remark that the greatest and 
smallest tides are found in the middle region, 
the lowest occurring on the English side, 
where shallow water effects are large and 
produce the double or abnormal tides of 
Portland, Swanage and the Isle of Wight. 
Langston Harbour is situated in the eastern 
basin, with highest tides during our observa- 
tions occurring around midday and mid- 
night ; it is definitely subject to the shallow 
water effect. The tidal range in the harbour 
is from 9ft. 4in. to 14ft. 8in. 

From the evidence presented in this paper 
it is clear that there is present at the time 
of spring tides, and to a lesser extent, at neap 
tides, two peaks of flood and two of ebb in 
the course of each tide. This is most marked 
in the case of springs, but is only weakly 
represented at neaps when there is no evid- 
ence of a double peak on the ebb. The state 
of affairs at intermediate tides must lie some- 
where between these two extremes. This 
phenomenon of shallow water tides being 
superimposed on the astronomically gener- 
oted tides is discussed by Doodson and 
Warburg (1941), who refer to them as 
cuarter-diurnal. The phenomenon has long 
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Profile of speed of water at different depths during part of the flooding Spring Tide, 
26th February 1958. 
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Profile of speed of water at different depths during part of the flooding Neap Tide, 
17th February 1958. 
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Profile of speed of water at different depths during part of the ebbing Neap Tide, 
17th February 1958. 


Fig. 7. 


been recognized by the local fishermen and 
yachtsmen, who often speak of the first and 
second flood or ebb. 

The Carruthers current cone used in con- 
junction with the U.C.W.E. sensitive log 
gave some unexpected high readings when 
the tidal stream was flowing comparatively 
rapidly. It is possible to alter the reading 
of the cone if knocked during the process of 


Comparison between the profile of water speed during Neap and Spring Tides. 


hauling in, but this mischance was closely 
guarded against and can account for only the 
very occasional “wrong” reading. In all 
cases of major divergence the cone read 
higher than the sensitive log. It can be seen 
from Figures 2 and 3 that the speed of the 
bottom current waxes and wanes with that at 
a depth of 1 fathom from the surface. 
Considering the points of divergence (Figs. 2 
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and 3 compared with Figs.. 4 and 5) the 
results obtained with the jelly/air bottles 
support the showings of the sensitive log 
rather than those of the current cone. The 
sensitive log was checked after use and found 
to be reading 0.05 knots too high at 1.5 
knots and 0.1 knots too high at 3.0 knots. 
The error in the results of the sensitive log 
must therefore be under 0.1 knots even at the 
higher readings recorded. This again points 
to the likelihood that the particular current 
cone used in these experiments gave some 
erratic readings above | knot, although 
generally the agreement was extremely good. 
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Tidal Measurements—continued 


for the divergent readings mentioned above. 
The sensitive log has the advantage of 
recording the speed of the water at the actual 
time of reading the instrument, but it tends 
to clog with weed, particularly on the ebbing 
tide. 

The highest speed actually measured 
during the period of spring tides over the 
17th/ 18th of August was 2.36 knots. It was 
unfortunate that over the period of ebb in 
the early morning of the 18th the cone was 
depressed by fouling the jelly/air bottle line 
and the sensitive log was clogged by weed, 
because at this time the tidal stream should 
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Speed of current during part of the ebbing and flooding Neap Tides, 


17th February 1958. 


The time of registration of the current cone 
was taken to be that of the time of hauling ; 
this allowed the soluble tablet fifteen minutes 
in which to dissolve and a little under this 
time in the later work. The solution of the 
tablet varies with the temperature of the 
water and the speed of the current. A glance 
at Figs. 4 and 5 will show that if the curve 
derived from the current cone measurements 
was retarded about five minutes the fit 
between it and the curve obtained using the 
sensitive log would be almost perfect, except 
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have reached its greatest speed.. It was later 
found, however, that the speed a fathom 
below the water surface can exceed 2.5 knots 
(see Fig. 6). From this figure and Figs. 2 
and 3 it can be seen also that the fastest water 
movement is attained on the ebbing tide, 
which is true for both neaps and springs. 
The time of maximum flood and ebb has 
been shown to vary. On the incoming tide 
it varies between an hour-and-a-quarter and 
two hours before high water and on the out- 
going tide the maximum speed is experienced 


between three-and-a-quarter and four h« urs 
after high water. 


From the results it can be seen that the 
time of actual high water is not always that 
predicted ; this is also true of the he cht 
of the tide. Although one cannot pinpoint 
the actual time of high water in Fig. 6 i: is 
obvious that it must have occurred before the 
time it was expected on that day. The height 
of the tide was given as 13ft. 9in. in the tide 
tables, but from observation and comparison 
with the results obtained from similar tides 
it was clear that the actual height was in 
excess of the prediction. A further observa- 
tion supporting the previous evidence, arising 
from these results is that on occasions the 
change-over time from a flooding to an 
ebbing tide is very short since it has been 
missed between consecutive readings (see 
Figs. 3 and 6). This applies to spring tides ; 
at neaps, however, there are long periods of 
slack water and the time of high water is 
clearly noticeable. It is interesting to record 
that at the time of the first high water in 
Fig. 5 even the sensitive log, which had a 
maximum time interval of 12 minutes be- 
tween readings, never gave a zero reading. 
The directions shown by the current cone 
suggest a gyratory motion at this time and 
it might be that the water current speed 


- never reached zero. 


Although the water used to remelt the 
gel in the jelly-air bottles was not controlled 
to any specific degree, the bottles were all 
heated to the same temperature. Thus they 
would set within a very small time interval 
of one another. This in the case of the profile 
measurements was very important since the 
results obtained at any one time were to all 
intents and purposes simultaneous readings. 


The agreement between the speed of the 
water current measured with the jelly/air 
bottles was very good with a few exceptions. 
The largest difference in the later work was 
under 0.3 of a knot, but in the first series of 
tidal measurements in February, 1958, there 
were about six occasions where the differ- 
ences ranged from approximately 0.4-0.95 
knots. It should be stressed that they form 
a very small percentage of the total number 
of duplicate observations. It seems likely 
that since the two bottles were separated by 
a bed distance of approximately 25ft. that 
the differences noted can be easily accounted 
for. It is unlikely that the speed of the 
current would be uniform across the channel 
and although the chart (see Fig. 1) suggests 
a fairly level bottom where the rafts are 
moored, there are small depressions and 
elevations present. These irregularities wou'd 
tend to affect the speed of the water in the 
region. Absolute agreement between the port 
and starboard bottles could hardly ‘ec 
expected. 


The Dock & Harbour Authority 








a a ae a a a 


-_ =s og fo = O&O Ss F&F Oo. O&O. 


ee & 


ao ==” Oo. 


TS’ WM AF SSeS eo 





Se ee ee ee! I 








bearings given in this paper are only 


4 able to the nearest 5°. Examining the 
di 1on taken by the current it is shown 
tl corresponds closely to the trend of the 


ch..nel in the region of the rafts. Although 
the bottom current directions are, in general, 
closely in line with those near the surface, 
they are more variable. The latter may in 
part be due to irregularities of the bottom. 
The directions are most variable at low water 
speeds. 

(he procedure of raising the weighted line 
ift. clear of the bottom after lowering it 
during the profile measurements, causes the 
depth position of the bottles in the water to 
be approximate, the whole assembly either 
rising or falling with respect to the bottom 
during the time of setting of the jelly, accord- 
ing as the tide is flooding or ebbing. Also at 
greater speeds the whole assembly made an 
angle to the vertical of up to 15°, although 
normally the line was approximately straight 
up and down. 

Several authors have investigated the effect 
of water speed on the attachment of seden- 
tary and boring organisms; there is some 
discrepancy in the literature as to the actual 
speed which will prevent settlement. The 
figures taken from Smith (1946) and Doochin 
and Smith (1951) are quoted below :— 


Speed in Speed in 
knots knots 
to prevent to prevent 
settlement. settlement. 
Organism (Doochin & Smith) (Smith) 
Teredo pedicellata 1.4—1.8 — 
Limnoria sp. 1.5—1.9 a 
Balanus amphitrite 2.0 0.5—0.9 
Balanus improvisus 1.8 1.1 
Balanus eburneus 0.8 0.4—0.7 
Chthamalus fragilis 1.0 — 
Schizoporella sp. 1.4 — 
Crassostrea sp. 1.4 — 


The limiting velocities are higher in the 
results given by Doochin and Smith, in which 
the earlier results of Smith are mentioned 
and the differences explained by the difficulty 
of obtaining an accurate estimation of the 
water velocities at the actual surface of 
attachment. It would appear likely from 
these results that a water current speed of 
2.0 knots would be sufficient to prevent most 
sedentary and boring species from settling. 
From the list given above only one specie, 
namely, Balanus improvisus Darwin occurs 
locally and this from unpublished work 
appears to make up less than 1% of the 
total summer barnacle settlements. Crisp 
(1955), however, working mainly on B. 
‘alanoides (L.) and Elminius modestus 
Jarwin, the two most abundant barnacles 
1 Langston Harbour, has shown that the 
ritical velocity gradient for barnacle 
yprids corresponds approximately to a 
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water speed of 1 to 2 knots. This figure 
appears to fit well with those quoted by 
Doochin and Smith. It is apparent that 
Langston Harbour is well suited for settle- 
ment of barnacles and other sedentary 
organisms to occur over at least some part 
of the tidal cycle. At neap tides, taking a 


speed of 1 knot as being the speed at which 
attachment can 


settlement is prevented, 


LOW WATER 


KNOTS 
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which have already settled at periods of 
slacker water. Doochin and Smith (1951), 
however, state that for B. improvisus maxi- 
mum growth rate was reached at about 0.2 
knots. 

Moore (1958) quotes Dodgson (1928) as 
giving an upper limit of 5 m.p.h. for the 
settlement of the mussel Mytilus edulis, in 
which case attachment could occur at any 
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occur over practically the whole tidal cycle. 
Working on the same limiting speed, at 
spring tides there are still considerable 
periods of time in which settlement could 
take place. 

Crisp (1955) has further shown that a 
velocity gradient of approximately 50 cm. 
sec. —' actually stimulates the cyprids to 
attach, and after attachment current speeds 
beyond those which would prevent settle- 
ment act as a stimulant and give rise to an 
enhanced growth rate. At spring tides the 
growth rate should increase in barnacles 
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Speed of current during the flooding Spring Tide, 26th February, 1958 


stage of the tide in Langston Harbour. On 
the other hand, Smith (1946) quotes un- 
published work by Turner (1945), who 
showed that mussels occurred where the 
current speed was | knot or less, but not 
where it was 1.8 knots. The specie is not 
quoted. 

A diurnal rhythm of attachment of seden- 
tary organisms would reduce the time 
available over any particular day for settle- 
ments to occur. Pyefinch (1949) showed a 
diurnal rhythm for B. balanoides at Millport, 
more cyprids attaching by day than by night. 
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Weiss (1947) demonstrated a distinct diurnal 
rhythm in B. improvisus, which could be 
nullified by using artificial illumination over 
the collecting surfaces. He also related the 
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settlement of cyprids to the stage of the tide. 
Working in Biscayne Bay, Miami Beach, 
Florida, he concluded that the maximum 
number of cyprids attached to the collectors 


when water from Biscayne Bay was in ‘eir 
vicinity. At similar slack tidal period: at 
high water, when oceanic water surrour ded 
the test panels, attachment was minimal. [he 














TABLE I 
Water current speed recorded by means of the Carruthers Current Cone over the periods 3rd to 6th and 10th to 14th February, 1958. 
Time Speed in Direction in Time Speed in Direction in Time Speed in Direction 
Date knots 0° Date knots 0° Date knots 0 
3.2.58 1325 over 220 1020 2.0 050 1615 0.8 060 
2.0 1040 over 080 1630 0.95 055 
1345 1.1 — 2.0 12.2.58 0940 0.575 230 
1400 1.7 205 1055 1.7 060 0955 0.625 230 
1415 1.0 270 1115 over 050 1010 065 240 
1430 over 140 2.0 030 . = 
2.0 1130 1.5 040 1045 0.275 230 
1445 1.45 210 1145 1.4 060 1100 0.0 — 
1505 1.95 180 1204 0.05 110 + $ 6. 20 
1525 0.875 195 1225 0.1 200 ( ‘ 
1540 0.5 230 1241 0.35 240 1145 0.15 080 
1600 0.1 190 1305 0.4 240 1200 0.3 080 
1620 0.125 060 1326 0.8 270 1215 0.2 045 
1630 0.15 040 1350 0.85 260 i338 0.175 O40 
4.2.58 0950 1.3 060 1410 0.65 250 25 . 
1005 12 060 1430 0.65 240 1310 0.45 050 
1020 1.6 070 1451 0.55 240 1325 0.25 060 
1040 0.8 060 1515 1.0 260 1340 0.3 070 
1055 0.6 070 1531 over 210 nd a = 
1110 0.575 160 2.0 0 0. 060 
1120 0.35 175 1550 over 190 1425 0.675 040 
1135 0.65 235 2.0 1440 0.8 030 
1150 0.8 205 1610 over 260 oad ooie po 
1205 1.0 230 2.0 0 0. 0 
1225 0.9 260 1629 over 240 1525 0.95 040 
1240 1.0 240 2.0 1540 1.1 050 
1255 0.95 350 1645 1.7 230 1555 1.25 045 
1310 0.75 250 10.2.58 0955 0.45 060 1610 1.65 060 
1325 0.85 220 1010 0.4 070 1625 1.75 090 
1340 0.95 330 1020 0.5 050 | 1640 1.7 060 
1355 14 260 1055 0.55 060 - 13.2.58 0945 1.6 210 
1410 over 350 1110 0.35 055 1000 1.65 240 
2.0 1125 0.34 060 1015 1.3 270 
1425 135 240 1140 0.3 050 1030 1.7 220 
1440 1.65 20 1155 0.15 045 1045 1.5 220 
1455 uae 330 1210 0.45 050 1100 1.1 240 
2.0 1225 7 040 1115, 0.65 255 
po > 1240 0.95 060 1130 0.675 250 
_ ad -” 1255 1.4 080 1145 0.375 240 
2.0 . 
1525 2 1310 1.4 060 1200 0.375 250 
20. ” 1325 1:8 045 1215 0.2 270 
1540 ji 2 1340 | e 090 1230 . —- 
1555 ORs 0 1400 over ane raed a. : 
1610 7 2 2.0 00 ; 
1625 se = 1420 1.8 025 1315 0.2 090 
5.2.58 1005 20 060 1440 1.6 060 1330 0.2 060 
. 1045 19 020 1500 1.2 050 1345 0.35 055 
1110 10 050 1520 1.1 060 1400 0.2 080 
1125 00 - 1540 0.6 070 1415 0.3 075 
1140 0.35 330 1600 0.25 100 1430 0.25 085 
1155 05 360 1620 0.325 200 ! as 0.225 960 
: é 1640 0.65 255 00 , 
ai et = 1.2.58 1020 0.2 070 1515 0.15 090 
nd . oad 1035 0.825 070 1530 0.2 080 
é id 230 1050 0.9 075 545 0.45 080 
i . 1105 0.6 065 0. 07 
so ao = 1120 0.4 040 1615 0.8 065 
. ‘ 4 1135 0.25 060 630 0. 080 
es — = 1150 0.05 060 14.2.58 0945 1.5 230 
1405 08 330 1205 0.475 090 1005 1.2 200 
1420 115 53 1220 0.425 060 1020 1.0 230 
, n 1235 0.425 080 1040 2.0 170 
5.2.58 1435 1.6 190 1250 0.4 060 1100 1.45 130 
1450 over 210 1310 0.825 055 1120 0.425 200 
1510 2.0 1325 0.8 065 1140 1.2 230 
1510 over 210 1340 1.3 040 1200 0.8 240 
2.0 1355 0.975 050 | 1220 1.8 220 
1525 over 220 1410 1.65 065 | 1240 1.2 230 
2.0 1430 1.7 060 1300 0.425 210 
1543 over 180 1445 1.55 070 - 0.25 230 
. 1500 over 085 Ee 2 
1600 1.9 180 2.0 1400 0.25 260 
1620 1.2 230 1515 over 085 1420 0.3 320 
1640 1.5 220 2.0 1440 035 260 
1654 0.65 220 1530 1.8 085 1500 0.15 240 
6.2.58 0945 1.1 040 1545 1.6 080 | 1520 0.0 — 
1005 1.6 050 1600 1.05 060 — | 1540 0.1 010 
178 The Dock & Harbour Authority 
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; history of the water is therefore an 


re\ 
es nt factor in obtaining good settle- 
men's of sedentary organisms. 
Conciusion 

From the evidence presented here it is 
conc.uded that there are adequate periods 
over the tidal cycle for the settlement of 


sedcitary organisms. It is therefore poten- 
tially a suitable site for the testing of 
anti-fouling compositions. 
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TABLE Il 


Water current speed recorded by means of the jelly/air bottles over the periods 3rd to 


7th and 10th to 14th February, 1958. 








Time Speed in Direction in | Time Speed in Direction in Time Speed in Direction in 
Date knots 0* Date knots 0° | Date knots 
Port Starboard Port Starboard Port Starboard Port Starboard Port Starboard Port Starboard 
3.2.58 0945 0.45 —_ 090 — 7.2.58 0945 0.25 0.15 060 130 1130 0.125 0.125 220 250 
1015 0.275 0.275 100 290 1005 0.425 0.375 070 050 1150 0.1 0.1 060 220 
1030 0.225 0.225 350 200 1020 0.625 0.575 070 030 1210 0.15 0.175 050 090 
1040 0.375 0.425 210 230 1035 0.75 0.6 060 060 1230 0.15 0.175 080 300 
1110 0.475 0.625 200 210 1050 LS 0.8 060 050 1250 0.1 0.1 070 090 
1130 0.4 0.35 210 220 1105 1.55 0.6 060 050 1310 0.125 0.125 310 320 
1140 0.3 0.275 300 310 1120 1.55 — 080 — 1330 0.05 0.075 220 130 
1205 0.325 0.275 260 270 1135 1.45 1.5 060 050 1350 0.275 0.225 090 340 
1225 0.325 0.275 330 200 1230 0.85 1.025 080 080 1410 0.3 0.3 330 050 
1245 0.425 0.425 210 210 1245 0.575 0.375 090 110 1430 0.35 0.35 030 090 
1310 0.775 — 220 — 1300 0.425 0.4 030 030 1500 0.35 0.475 020 040 
1530 0.575 0.775 230 230 1315 0.225 0.225 060 080 1520 0.475 0.4 040 070 
1600 0.225 0.25 280 280 10.2.58 1012 0.2 0.275 120 340 1540 - 0.575 - 060 
1620 0.1 — 320 — 1030 0.25 0.275 070 350 1600 0.575 0.525 060 040 
1623 — 0.075 — 310 1050 0.3 0.275 070 350 1620 0.75 0.625 040 030 
4.2.58 1025 0.525 0.875 060 070 1112 0.25 0.175 050 080 1640 0.575 0.55 060 040 
1100 0.3 0.525 090 060 1130 0.15 0.15 050 050 13.2.58 1010 0.7 0.725 220 220 
1115 0.375 0.3 200 270 1150 0.1 0.1 060 060 1030 0.675 0.825 180 220 
1140 0.45 0.35 220 230 1212 0.25 0.275 100 350 1050 0.85 0.675 230 240 
1155 0.55 0.45 250 180 1230 0.375 0.375 070 040 1110 0.625 0.625 240 240 
1210 —_ 0.525 — 240 1250 0.525 0.5 110 060 1130 0.4 0.35 240 060 
1230 0.5 0.675 230 210 1310 1.05 1.075 060 020 1150 0.325 0.2 220 200 
1250 0.3 0.525 250 220 1330 0.85 0.875 040 050 1210 0.1 0.15 040 240 
1305 0.325 0.325 220 190 1350 0.7 0.55 040 050 1230 0.1 0.125 350 340 
1325 0.675 - 220 — 1410 1.125 0.925 040 060 1250 0.075 0.05 220 360 
1345 0.625 — 220 — 1430 0.65 0.7 050 050 1310 0.05 0.1 130 120 
1405 0.725 1.25 240 050 1450 0.525 0.55 050 050 1335 0.1 0.1 310 030 
5.2.58 1114 1.3 —_ 240 a 1510 0.4 0 375 070 050 1355 0.275 0.175 090 010 
1130 0.25 0.05 220 210 1530 0.35 0.325 040 090 1415 0.25 0.175 080 100 
1150 0.4 0.1 270 330 1550 0.275 0.275 080 080 1435 0.225 0.2 130 100 
1210 0 525 0.525 240 050 1610 0.275 0.175 240 170 1455 0.225 0.225 110 350 
1235 0.975 1.1 260 230 1630 0.3 0.325 210 210 1515 0.125 0.15 050 040 
1250 2S 1.3 250 240 11.2.58 1035 0.325 0.325 070 070 1535 0.175 0.125 180 020 
1305 0.675 0.875 230 220 1050 0.325 0.325 280 060 1555 0.35 0.35 080 080 
1320 0.425 0.375 230 230 1105 0.3 0.3 310 330 1615 0.475 0.45 150 130 
1335 0.4 0.325 230 230 1120 0.05 0.1 050 040 1635 0.375 0.45 350 070 
1350 0.325 0.325 230 240 1135 0.075 0.1 — — 14.2.58 0945 0.575 0.5 270 240 
1405 0.55 0.475 250 240 1200 0.0 0.125 - 040 1005 0.45 0.425 250 230 
1420 12 1.35 230 230 1220 0.1 0.1 340 350 1020 0.6 0.55 240 230 
1625 0.9 — 330 — 1240 0.225 0.225 —_ 070 1040 0.525 0.8 200 220 
1645 0.825 0 875 360 060 1300 0.375 0.425 050 110 1100 0.875 0.7 240 210 
6.2.58 1010 0.9 1.05 240 220 1320 0.425 0.4 060 060 1120 0.625 06 260 240 
1025 - 1.025 - 080 1340 0.475 0.45 050 050 1140 0.9 0.875 220 230 
1150 0.8 0.55 090 060 1400 0.625 0.475 030 050 1200 0.575 1.05 240 300 
1225 0.25 — 060 — 1420 0.6 0.6 360 080 1220 — 0.9 —_ 220 
1230 — 0.325 — 090 1440 0.6 0.525 070 100 1240 0.525 0.65 220 210 
1245 0.35 0.425 230 190 1500 0.85 0.7 010 110 1300 0.475 0.425 250 230 
1305 _ 0.575 _— 240 1520 0.7 0.85 050 050 1320 0.275 0.15 270 300 
1310 0.525 — 230 — 1540 0.625 B- 050 060 1340 0.275 0.325 200 260 
1330 0.925 0.6 310 270 1600 0.55 0.65 060 020 1400 0.1 0.225 170 200 
1350 0.75 0.55 200 230 1620 0.575 0.375 070 030 1420 0.225 0.225 100 050 
1415 0.4 0.325 240 290 12.2.58 1000 0.425 0.45 140 220 1440 0.25 0.25 230 240 
1440 0.375 0 425 230 260 1020 0.3 0.3 240 160 1500 0.225 0.225 040 030 
1500 0.375 0.425 220 230 1040 0.25 0.225 300 260 1520 0.125 0.175 150 270 
1520 0.75 0.9 240 220 =| 1110 0.125 0.075 090 080 1540 0.2 0.2 300 360 
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Proposed Developments at Avonmouth 


Docks, Bristol 


Future Programme of Port Authority 


In recent years the trade figures of the Port of Bristol have 
shown certain significant increases. Last year the total of foreign 
imports, amounting to 3,840,997 tons, was a peace-time record. 
Grain (1,187,380 tons) and animal feeding stuffs (462,017 tons) 
played a large part in this result by achieving all time records. 
Future trends in these particular trades are not easy to assess but 
nevertheless the Port Authority is embarking on major develop- 
ments in the handling and storage of grain and feeding stuffs to 
cope with a further increase of coarse feeding grain imports. 
Certain changes are also anticipated in the petroleum trade in- 
volving development in the Oil Basin. In addition provision is to 
be made for an increase in general cargo. As a result schemes 
with a total cost of some £4 million are being put in hand and 
the next few years will see a more concentrated phase of con- 
structional activity in progress at Avonmouth Docks than has 
taken place for nearly twenty years. 


New 30,000-tons Granary, with additional Discharging Plants 


The quantity of wheat for flour milling has remained fairly 
constant but there has been a big increase in the import of feeding 
grains, caused, in part at least, by an increase in home beef pro- 
duction and the rise of the broiler fowl industry. It is con- 
servatively estimated, therefore, that the Port can expect a fur- 
ther increase of coarse grain. 

The existing facilities at the public berths in the Royal Edward 
Dock consist of 1,600-ft. of quay giving three berths which are 
equipped with three travelling quay pneumatic elevators. There 
are five floating elevators available which can discharge grain to 
barges at any berth or to barge and shore simultaneously at the 
grain berths. The Port Authority’s grain storage capacity is 
62,000 tons, consisting of four granaries interconnected by con- 
veyor belts. Deliveries of grain can be made from any of these 
granaries in bulk, or in sacks, to road, rail and craft. 

To meet the present high level of the grain trade and the anti- 
cipated further increase a scheme of development and improve- 
ments costing over £14 million has been approved. The total 
discharge rate at the public berths will be increased from an 
average of 2,800 tons to 4,000 tons per day by the installation of 
two more quay pneumatic plants with a capacity of 180 tons per 
hour each. 

Immediately behind the grain berths a new silo granary with 
a capacity of 30,000 tons will be erected, thus increasing the total 
storage capacity by nearly 50 per cent. In the design of this 
granary much thought has been given to the facilities for deliver- 
ies to road, rail and craft. It is assumed that the trend of increas- 
ing deliveries in bulk to road and rail will continue, and special 
attention has been given to the design of equipment to ensure 
speedy delivery simultaneously to both forms of transport. It 
is also anticipated that there will be a continuing demand for 
delivery of grain in sacks, especially to road vehicles, and ade- 
quate facilities will be provided for bagged deliveries to both 
road and rail. Delivery to craft will be taken care of by two new 
delivery plants. A new plant at the north end of “V” Shed 
will be linked to the new granary via the existing grain gallery 
fronting “ V” Shed, and a further plant is to be installed between 
“O” and “ P” Sheds, connecting with Granaries 1, 2 and 4. In 
addition a 200-ton capacity hopper will be constructed on the 
quayside which will enable a barge load to be worked forward 
and held in readiness for delivery. 

The turnround of ships discharging grain depends to some 
extent on the speed at which grain can be delivered at the other 
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end of the granary system. The Port Authority is, there ore, 
putting in hand a number of improvements and additions to the 
outlet facilities at the existing granaries. 

At No. 1 Granary a new drag conveyor will serve the o iter 
railway line. At No. 2 Granary additional elevator scales will 
improve bulk delivery to rail and a new bulk lorry-loading fy ant 
will be installed at the south end. The construction of a loa ‘ing 
shed over existing sidings at No. 3 Granary, complete with « rag 
conveyor, will enable 24 wagons per shunt to be loaded; and t..ere 
will also be more bulk lorry-loading apparatus. Similar impr: ve- 
ments will be made at No. 4 Granary. It is hoped that this art 
of the programme will be carried out within a year. 




















Model of the proposed 30,000-ton granary. 














The “Sunrhea" berthed alongside Royal Edward Granary 3 at 


Avonmouth Docks. This new vessel recently brought a record 
cargo of 15,220-tons of barley from Vancouver. 


New Lorry-loading Bay and Land Reclamation Scheme, Royal 
Edward Dock 


Construction of a second covered bay at the Royal Edward 
Dock for the transfer of feeding stuffs from internal user railway 
wagons to road vehicles is nearing completion. The new build- 
ing—750-ft. long, 46-ft. wide and housing 80 wagons—is similar 
in construction to the existing lorry-loading bay whch was com- 
pleted at this dock in 1955. The scheme provides for the instal- 
lation of a 40-ton rail weighbridge, alterations to existing sidings 
and the laying of new rail sidings and approach roads. 

Work on the Authority’s land reclamation scheme is also well 
advanced. A large area of foreshore between the Avonmouth 
Dock and the Royal Edward Dock entrance has been filled with 
spoil and the resulting area is to be used for the construction 
of new sidings, rail weighbridge, and covered lorry-loading accom- 
modation. The area is sited immediately at the rear of quayside 
transit sheds and will be used primarily for the handling of in- 
ternal user railway trucks loaded with feeding stuffs. 


An Additional Deep Water Tanker Berth 


In 1958 nearly a million tons of refined petroleum including fu! 
oil, gas oil, kerosene and spirit, were imported at Bristol from a l 
over the world. A further 870,000 tons of petroleum came from 
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Proposed Developments at Avonmouth Docks, Bristol—continued 


co. .‘al refineries in the United Kingdom. The oil companies’ 
stc age installations at Avonmouth Docks function as a distri- 
yn centre and substantial areas of land have recently been 
« cloped to give additional tankage. 

uring the next four years Imperial Chemical Industries Ltd. 
are to construct a £100 million plant to the north of Avonmouth 
Docks for the manufacture of a wide range of chemical products, 
for which the basic raw material will be refined petroleum. 

it is anticipated that as a result of these developments the 
Port’s petroleum trade will increase by a million tons per annum 








Aerial view of the Oil Basin at Avonmouth Docks as it appears 
at present. 








Model of the Oil Basin as it is planned to look after reconstruction. 
The view is from approximately the same angle as the aerial photo. 


and a programme of development for the Oil Basin at the Royal 
Edward Dock is, therefore, being put in hand at a cost of £14 
million. A new deep-water tanker berth is to be constructed 
between jetties 5 and 6 and all the existing jetties will be linked 
by quays in order to arrest the erosion of the banks of the basin 
ind to enable dredging to a greater depth to be carried out in the 
oil basin. 


Common User Pipelines 


Until the present time the various companies have operated 
separate import lines from the oil berths, but under the new 
scheme the number of pipelines required will be substantially 
reduced by the introduction of a system of common user lines, 
which will be installed by the Port Authority, with the necessary 
manifold facilities and drainage pumps. Thus any of the com- 
panies will be able to use any berth and it is believed that the 
Port of Bristol is the first in Europe to adopt such a system. In 
the case of export pipelines there would be no advantage in intro- 
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ducing a common user system as each company’s lines are in 
almost continuous use for loading coastal tankers and the up- 
Severn barges which leave Avonmouth Docks on each tide. 


A New Transit Shed 

Apart from grain and petroleum the general cargo trade of 
the Port continues to increase and it is the policy of the Port 
Authority to encourage and provide for many diverse trades. 
There are, in fact, about 150 distinct commodities of which sub- 
stantial annual quantities are imported from foreign parts in 
consignments ranging from whole cargoes of several thousand 
tons to small liner parcels; and the Port’s liner service connec- 
tions are being added to each year. At present at Avonmouth 
Docks there are fifteen berths at which general cargo can be 
worked, and they are all in the Royal Edward Dock. In the 
Avonmouth Dock, which was largely turned over to appropriated 
berths for mills in the thirties, it is planned to erect a two-storey 
transit shed 500-ft. long by 85-ft. wide. It will be provided with 
four 3-ton quay electric portal cranes, covered loading platforms 
at the rear, and flush railway lines at the front and rear. This 
additional berth will be predominantly for handling and storing 
general cargo. 


A New Warehouse 


For the storage of general cargo the building of a new single- 
storey warehouse (to be known as Warehouse “G”’) is being 
undertaken. It will be constructed as an extension of Ware- 
house “ E ” so that the two buildings will have a continuous floor, 
the area of the new part being over 200,000 sq. ft. In recent years 
the Port’s tea trade has greatly increased and an expansion of the 
tea-packing industry is taking place in Bristol. The new ware- 
house will, therefore, be available for any substantial increase 
in tea imports which may take place, or for the storage of other 
general cargo commodities. 


Royal Edward Entrance Piers—Replacement of Fendering, 
North Pier 

An important improvement scheme is also to be shortly put 
in hand at the Royal Edward entrance where the major portion 
of the existing timber fendering at the North Pier is to be re- 
placed by rubber fendering. The scheme involves constructing 
a flush concrete face to the pier, and providing cylindrical rubber 
fendering supported by chains between the tide levels obtaining 
when the Royal Edward entrance is in use. The new cylindrical 
rubber fendering has the advantage of being both flexible and 
resilient; it also tends to roll when ships come into contact with 
it, thus relieving any strain on the supporting chains. 


Looking Ahead 


Under modern economic and social conditions the tempo of 
change in commerce generally and in individual trades has in- 
creased. Industries expand or contract without much warning. 
The coal trade is an example of the latter. Moreover the 
Government of the day, by its Budget measures, attempts to 
accelerate or retard industrial enterprise as it thinks fit. At pre- 
sent it seems certain that imports generally will increase, at 
least until the next Budget; but it is not easy to judge the trend 
of any particular trade for even a few years in advance, still less 
for, say, thirty years, the period over which the investment in 
new facilities may have to be repaid. Like any other industrial 
enterprise the Port Authority has to judge what the future holds 
and act accordingly. Construction work on some of the develop- 
ments outlined has already commenced and a start on the re- 
mainder is to be made as soon as possible; and with an eye to 
a more distant future, land is being secured against a possible 
expansion of the whole dock system if and when the propect of 
increasing trade justifies it. 
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Smoke Elimination in the Port of London 





Progress in the Application of the Clean Air Act, 1956° 





MOKE nuisances from shipping are well known to all who 

live near the great sea ports and docks and even before 

the passing of the Clean Air Act, shipping was subject to 
smoke control by the Public Health Acts as a nuisance. In 
the upper reaches of the Thames the river narrows to approxi- 
mately 200 yards and on the banks there are magnificent office 
blocks, residential flats, thoroughfares and embankment gardens 
as well as buildings of historical and national importance. All of 
these buildings demanded particular attention and owners of 
vessels were therefore required to adopt appropriate firing tech- 
nique. To steam for an hour or more through eighteen bridges 
with lowered funnel calls for careful stoking, but much was 
achieved by this code of practice. However, with the publishing 
of the Act a greater effort was called for and it was decided to 
carry out, first of all, a preliminary reconnaissance on a broad 
front in order to assess the magnitude of the task. 

Meetings with the Chamber of Shipping an other interested 
bodies were held to put forward the port health point of view 
and the shipping industry was able to explain the problems pecu- 
liar to them. It was agreed that the port health authority would 
collaborate in solving any awkward problems, some of which 
were already anticipated, and work out an agreeable solution. 

The time between the publishing of the Act in 1956 and the 
coming into operation of the relevant section of the Act, together 
with the Dark Smoke (Permitted Periods) (Vessels) Regulations, 
1958, afforded a welcome period in which a preliminary recon- 
naissance could be carried out. It also gave a valuable interval 
during which shipowners had the opportunity of generally re- 
viewing their fleets, making enquiries and availing themselves 
of modern technical improvements. 

The preliminary reconnaisance indicated when and where the 
specific smoke nuisances occurred and appeared to involve old 
and coal-fired vessels leaving their berths and negotiating locks 
and channels, as well as coal burning vessels at their berths 
raising steam after banking fires, in preparation for the daily dis- 
charge or loading of cargo or getting under way. 

The large deep sea vessels, which are either: 


(a) diesel main engines with diesel auxiliaries, or 
(b) diesel main engines with auxiliary steam boilers, or 
(c) oil burning steamships, 


when lying at their berths, appeared able to discharge or load 
cargo without making dark smoke except for short intermittent 
periods. However, when manoeuvring, some of the oil burning 
steamships tended to make excessive dark smoke. 

In general it was difficult to decide, without further informa- 
tion, the reason for the tendency of this class of vessel to make 
smoke when, on the other hand, a similar class of vessel made 
very little smoke when apparently performing the same opera- 
tion. 

The majority of short sea trade ships were diesel engined with 
diesel auxiliaries and did not normally emit such smoke as to 
be likely to contravene the Act. 





*Abstracts of a Paper read before the 66th Annual Conference of the 
Association of Public Health Inspectors at Margate, September 1959. 
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By A. H. MARSHALL, M.A.P.H.I1. 


Port HEALTH INSPECTOR, PORT OF LONDON HEALTH AUTHORITY. 





The steam coasting vessels, principally employed in transpo:t- 
ing coal freights from the North Eastern and South Wales poi ts 
to the power stations and coal depots in the port were observed 
to be habitual emitters of voluminous quantities of dark smoke. 

The amount of smoke emited by coal burning inland waiter 
vessels varied considerably from as little as 10 per cent of the 
time to about about 100 per cent of the time depending on the 
type of work being carried out. 

The preliminary reconnaissance indicated that with suitable 
equipment and skilled operation dark smoke emission. could be 
avoided and that a detailed survey was necessary to ascertain 
to what extent dark smoke emissions were the result of faulty 
equipment or unskilled operation or a combination of both. 


The Survey 


As the steam coal burning coastal colliers and coal burning 
tugs and harbour craft appeared to be the most frequent emit- 
ters of dark and black smoke, it was decided to carry out a 
survey of these fleets first. The remainder of the vessels visiting 
the port would be investigated at the time of any excessive dark 
smoke emission. 

Of the total of 187 vessels, 69.5% were steamships—54.8 %, 
coal hand fired; 14.5% oil fired. 30.6% were motorships. 

This summary includes only those fleets of ships which regu- 
larly traded into the port. The other coastal colliers which dis- 
charged on occasions were excluded, but nevertheless received 
any necessary attention. Also included are 47 vessels of a type 
known as “flat irons,” which are constructed and fitted to 
navigate under the bridges of the Thames. Of these 47 vessels, 
22 were hand fired forced draught coal burning and 5 were hand 
fired natural draught coal burning vessels, the remaining 20 
vessels being motorships. 

At the time of the survey there was an estimated number of 
400 various types and sizes of vessels employed within the Port 
Health Authority district, on towing duties of some description 
or assisting in the movement of craft and which could be broadly 
classed as “ tugs.” 

An estimated 75%, of these were small diesel powered vessels 
known locally as “ toshers” and received no further considera- 
tion. 

The remainder of the tugs were included in the survey and 
were divided into two sections. The “ship tugs” were those 
which traditionally assisted in ship movements in the docks 
and river, and “craft tugs” which were those normally em- 
ployed towing lighters in the tideway for varying distances. 

The number of hand fired coal burning “craft tugs” liable 
to navigate in the upper reaches was approximately 24. 

In 1956 the Port Health Authority approached the Fuel Re- 
search Station at Greenwich for advice on the possibilities of 
smoke reduction from steam tugs on the river without materially 
affecting performance. This was readily agreed to and by arrange- 
ment with members of the Association of Master Lightermen and 
Barge Owners, experiments were carried out on two tyrical tugs 
during normal working operations of towing laden lighters and 
a report was made to the Port Health Authority. 
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Smoke Elimination— continued 


| <perimental Tug A 


This tug was fitted with a single ended, natural draught Scotch 

arine boiler, top of funnel 254-ft above level of grate. Only 

hpit dampers were fitted. The furnace fronts and doors had 
Leen modified to conform with the principles used on merchant 
ships during the war for the elimination of smoke. The coal 
used was “ Scotch Washed Doubles,” non caking, size ?-in to 
}5-1n. 

For the purposes of the experiment the alterations to the fur- 
nace front were kept to a minimum consistent with following 
the general principles of the original smoke eliminators. The 
main modifications were to fit the existing firing doors with a 
cam and lever for the admission of extra air after firing and the 
provision in the furnace fronts of openings having approximately 
the same area as those in the war time arrangement. The exist- 
ing area of the outlet openings in the cheek and crown baffles 
were already adequate. 

For the first trial it was considered that if all the openings in 
the furnace front remained closed and the cam and lever were 
not used, the quantity of secondary air supplied would be ap- 
proximately the same as it was before the modifications were 
made, It was therefore decided to operate in this way for the 
first part of the trip. Accordingly, during the normal operating 
conditions, the openings in the furnace fronts remained closed 
and the fireman carried on in his normal manner of “ spread” 
firing, between 5 and 8 shovels at intervals of about 10 minutes. 
Heavy rolling smoke corresponding to a No. 5 Ringelmann shade 
was emitted and this persisted for about five minutes after each 
firing operation. The average CO, content of the flue gases was 
12.6 per cent. 

As a first step under modified operations, it was decided to 
try the effect of introducing secondary air, to be supplied 
through the fire door by using the cam and lever, but the open- 
ings on the furnace fronts remained closed. The result was an 
appreciable reduction in the quantity of smoke but it still had 
a density of No. 5 Ringelmann. At the next firing operation the 
Same arrangement was used and again the smoke was excessive. 

The second step was to use the whole of the secondary air 
openings available and this was done by uncovering all the holes 
in the furnace fronts. Until the end of the experiment the com- 
plete smoke eliminating device was used and the smoke rarely 
exceeded a No. 2 Ringelmann. The CO, content of the flue 
gases during these two steps averaged 12.3 per cent. 

No difficulty was experienced at any time during the experi- 
ments in maintaining the steam pressure during periods at full 
speed. When manoeuvring, however, there was a tendency for 
the fireman to allow the fires to burn very low with the result 
that the steam pressure fell by 20-lbs per square inch gauge below 
the working pressure of 140-lbs p.s.i.g. 

The estimated coal consumption during the whole of the ex- 
periments was 368-lbs per hour, Raking was only once carried 
out. The funnel temperature varied between 700° (F.) to 800° (F.). 

Two periods each of two hours have been selected and are 
reproduced together in Table 1 to show more clearly the effect 
of using secondary air. 


TABLE 1. Duration of Smoke 


: With Standard With “ Smoke 
Ringelmann No. Equipment Eliminators ” 
Equal to or per cent Per cent 
Greater than Minutes of time Minutes of time 
No. 5 12 10 0 0 
No. 4 15 13 0 0 
No. 3 20 17 2 2 
No. 2 32 27 4 3 


When all smoke as dark as or darker than Ringelmann No. 4 
is classed as “ Black Smoke” it will be seen that the total time 
during which black smoke was made was reduced from 13 per 
cent of the time to zero by using “ smoke eliminators.” 
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When “dark smoke” i.e. smoke as dark as or darker than 
shade 2 of the Ringelmann chart is considered, then this was 
reduced from 27 per cent to 3 per cent of the time. 


Experimental Tug B. 

This tug was fitted with a single ended Scotch marine boiler 
and fitted with a standard forced draught equipment. 

During the first experiment of normal operations, the boiler 
was fired with “ Welsh steam coal,” which was a mixture of 
about 80°, of fines with pieces up to 2-in in size and of a medium 
caking type. “ Spread” firing was used a intervals of 10 to 20 
minutes approximately 500-lbs per hour (16.2-lbs per sq ft grate 
area). Raking was carried out half way through each firing cycle 
and the thickness of the fuel bed was 6-in to 8-in at the time 
of firing. The steam pressure remained fairly constant at 190-lbs 
p.s.i.g. The CO, content varied from 6.00 to 13.00 per cent and 
the average temperature of the funnel gases was 508° (F). 
Although the secondary air valves were kept in the half open 
position during the normal firing cycle, the readings of CO, and 
O, indicated that the quantity of secondary air admitted above 
the fuel was sufficient for complete combustion. 

It was observed that throughout the experiment smoke was 
made only during the short periods when the furnaces doors 
were open for firing or raking. Despite the fact that the primary 
and secondary valves were shut during these operations, a slight 
pressure existed in each furnace and no air was drawn in while 
the doors were actually open. The total time during which the 
smoke exceed a No. 2 Ringelmann was 8 minutes in 4 hours. 

The conclusion from the experiment was that no alterations 
were required either to the equipment or to the method of firing 
in order to avoid excessive smoke emission when the tug is 
performing normal duties. 

For the second experiment “ Northumberland ” coal was used, 
which consisted of pieces varying from about }-in to 2-in in size, 
most of the fines having been removed before bunkering. The 
coal was of a high volatile medium caking type. 

Throughout the experiment the fireman used his own method 
of “ spread” firing from 10 to 12 shovelsful of coal on to a 10-in 
fuel bed at intervals of about 30 minutes. The burning rate was 
about 525-lbs per hour (16.9-lbs per sq foot of grate area per 
hour). 

During the first period of this second experiment the engine 
and boiler were operated in the normal manner. The setting of 
the engine throttle valve, the speed of the forced draught fan 
and the setting of the secondary air checks were the same as 
during the previous experiment when Welsh steam coal was 
used. The boiler pressure was controlled by shutting the primary 
air checks about half way through each firing cycle. 

The average CO, content of the funnel gases was 10°, and the 
average temperature of the gases was 480° (F.). During this 
period of normal running, the smoke after each firing operation 
was a No. 5 Ringelmann and this persisted for about five 
minutes. 

For the second period of this second experiment, operations 
were modified to see whether smoke could be reduced by the 
introduction of more secondary air. The secondary air damper 
which previously had been in the half open position, was 
opened fully and the primary air checks were left closed for 
about five minutes after each firing operation was complete. 
This was done to retard the rate of distillation of the volatile 
gases in the coal and at the same time to increase the quantity 
of secondary air. The effect of this was to limit the smoke 
emission to less than No. 2 Ringelmann shade immediately after 
firing, but on opening the side checks later in the cycle a burst 
of black smoke appeared. The side checks were again closed 
during the first part of the next two firing operations with the 
same results. 
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Smoke Elimination— continued 


It was clear from this experiment that the admission of 
secondary air would reduce the smoke and that it would be 
necessary throughout the whole of the firing cycle. It was there- 
fore decided to see whether sufficient air to reduce the smoke 
could be forced over the fire by keeping the side checks con- 
tinuously in a partially closed position and yet not reduce the 
load as a result of restricting the primary air supply. This method 
of operation resulted in a No. 2 Ringelmann smoke emission for 
only 4.1 per cent of the total time, as compared with 23 per cent 
when the normal method of working was used. 

During the experimental period when the secondary air was 
increased the CO, content of the funnel gases varied between 
8.5 and 13.0 per cent with an average of 10 per cent. The 
average temperature of the funnel gases was 555° (F.). Two 
periods, each of two hours, have been selected and are repro- 
duced together in Table 2, to enable a direct comparison to be 
made between results obtained under similar conditions, with 
and without the introduction of secondary air. 


TABLE 2. Duration of Smoke 


Primary Air 
Ringelmann No. Normal Operation Checks Adjusted 
Equal to or per cent per cent 
Greater than Minutes of time Minutes of time 
No. 5 24 20 14 1.2 
No. 4 27 22 14 Lz 
No. 3 28 23 2 1.6 
No. 2 28 2 5 4.1 


When all smoke as dark as or darker than Ringelmann No, 4 
is classed as “ black smoke” it will be seen that the total time 
during which “ black smoke ” was made was reduced from 22%, 
to 1.2% of the time. When “ dark smoke,” i.e., smoke as dark 
as or darker than Ringelmann No. 2 shade is considered, then 
this was reduced from 23%, to 4.1% of the time. 

The report went on to say that the improvement in smoke 
emission was achieved without any reduction in boiler output or 
efficiency. Full speed and steam pressure were maintained dur- 
ing smoke eliminating periods, despite the fact that for experi- 
mental puposes, the expedient was adopted of partially closing 
the primary air checks in order to increase the secondary air 
supply. Had the boiler been forced to meet abnormal condi- 
tions this method might not have given sufficient secondary air 
to reduce the smoke so effectively and still maintain the steam 
pressure. It should, however, be possible to supply more 
secondary air openings, preferably in the form of orifice nozzles 
controlled by a simple valve. 

When burning bituminous coal in a forced draught Scotch 
marine boiler of this type it is possible to reduce smoke emissions 
considerably by the correct use of secondary air, but for general 
use when forcing might be necessary, the installation of a smoke 
eliminator would be desirable. 

Throughout the early part of 1958 visual smoke observations 
were carried out on many of those ships included in the fleet 
survey as well as on tugs, as the opportunity arose during normal 
port health duties, in order that an assessment could be made of 
the problem facing the Port in the administration of the Clean 
Air Act. 


Observations carried out with other Vessels 

One period of one hour was selected as being fairly typical 
of the smoke emission from a hand fired coal burning collier 
with standard forced draught equipment and without smoke 
eliminators and also from a hand fired natural draught coal 
burning collier without smoke eliminator doors. Both vessels 
were under way proceeding to sea at nearly full speed, coal 
being fired in the normal pre-Clean Air Act manner. The coal 
which was used was of North Eastern origin at an estimated 
15-Ibs per sq foot of grate area. 
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In the case of the forced draught vessel black smoke wa 
emitted for 60%, and dark smoke for 80% of the time. I 
the case of the natural draught vessel black smoke was emitte: 
for 68°, and dark smoke for 83%, of the time. 

One period of one hour was selected as being fairly typical « 
the smoke emission from a hand fired coal burning natur: 
draught ship tug, with a standard type of secondary air pre 
heater, assisting in the undocking in the tideway of a larg 
ocean going vessel in a moderate breeze, and burning Nort! 
East Coast coal. 

Black smoke was emitted for 23% and dark smoke for 66‘ 
of the time. Both of these emissions were outside the proposec 
limits of the Clean Air Act. 

The Port Authority’s and other harbour vessels, comprisin; 
steam tugs, bucket and grab dredgers, hoppers, heavy lift crane: 
and grain elevators, also came under observation. These observa 
tions indicated that nearly all the vessels were unable to kee; 
their smoke emissions within the estimated limits. 

The recommendations of the Beaver Committee on Air Pollu- 
tion, together with the conclusive information from the Fue! 
Research Station and the smoke observations carried out on 
all types of vessels, provided sufficient information for an ap- 
proach to be made to the owners. Their attention was drawn 
to the extent of the smoke emissions from some of their ships 
and they were reminded of the additional fittings available to 
reduce the periods of heavy smoke. It was agreed that as an 
immediate step and so far as possible, consistent with maintain- 
ing supplies to the power stations and other industries and 
commerce in the upper reaches, all the natural draught vessels 
would be withdrawn from service above the Pool. Diesel en- 
gined tugs would replace the steam tugs and in the few cases 
where this was not possible, anthracite or Welsh steam coal 
would be used. Owners also kindly reported their future 
building and replacement programmes. This gesture by the 
Owners was appreciated and indicated their co-operation. 

The Director of the Fuel Research Station agreed to meet any 
representatives from the shipping industry who required any 
information or advice on the possible’ installation of smoke 
eliminators or other smoke reducing devices. Many engineer 
superintendents availed themselves of this opportunity with the 
result that owners of all types of craft commenced fitting smoke 
reducing devices. 

No doubt the unhappy recession in the coastal coal trade 
which occurred about the time of the coming into force of the 
Dark Smoke (Permitted Periods) (Vessels) Regulations, 1958, 
caused owners of the collier and tug fleets to give serious con- 
sideration to their older vessels. Some of these were sold or 
scrapped and consideration of fitting smoke reducing equipment 
was given only to those vessels which would be required to 
maintain their services. 


The Effects of Secondary Air 


Reproduced in Table 3 is one hour’s smoke observation of a 
hand fired forced draught steam collier with smoke eliminators 
fitted and of identical type as described previously. The vessel 
was proceeding to sea at maximum speed in similar weather con- 
ditions. The fireman had been instructed in new firing techniques 
and attention was paid to the use of the new “ smoke eliminat- 
ing” equipment. 


TABLE 3. 


Ringelmann No. 
equal to or 


Duration of Smoke 


Forced Draught S/S with 
“Smoke Eliminators ” 


greater than Minutes per cent of time 
No. 5 0 0 
No. 4 0 0 
No. 3 a 3.3 
No. 2 12 20 


The Dock & Harbour Authority 














Smoke Elimination-— continued 


it will be seen that black smoke emission has now been eli- 

nated and its period of dark smoke has been reduced from 

, to 23% of the time, well within the permitted period for 

ch a class of case. 

A fleet survey was carried out in April, 1959, a little over a 
,-ar after the first fleet survey and of a total of 165 vessels, it 
was found that 63% were steamships, 37% motorships, and of 
ihe steamers 45%, were coal hand fired and 18% oil fired. 

When this survey, is compared with the first, it will be ob- 
served that there has ben a reduction of 11 per cent in the total 
number of vessels. The coal fired steamers show a reduction of 
27 per cent and the number of diesel engined and oil fired vessels 
has slightly increased. 

Included in the first survey there was a total number of 47 
vessels known as “ flat irons,” constructed and fitted to navigate 
under the bridges of the Thames. The number has now been 
reduced by six to 41 vessels, of which only 16 are forced draught 
coal burners and only two natural draught coal burners. The 




















Fig. 1. 


Secondary air injector fitted to natural draught 
marine boiler. 


number of motorships of this type has increased from 20 to 23 
vessels. The natural draught vessels have, as mentioned pre- 
viously in the paper, been withdrawn from this service. 

The latest survey of the ship tug fleets indicates a reduction 
of 10 per cent in the number of hand fired coal burning tugs with 
a similar increase in the number of oil burning ship tugs. 

The latest survey of the craft tug fleets shows approximately 
7 per cent reduction in the hand fired coal burning tugs with a 
similar increase in diesel tugs. 

The latest survey of the harbour craft fleet shows no material 
change either in number or method of firing. However, 90° of 
the dredgers, 25%, of the hoppers, and 100% of the wreck lighters 
nave been fitted with smoke eliminating devices. The coal fired 
grain elevator now burns anthracite and two, out of six heavy 
lift cranes previously burning coal, have now been converted to 
oil firing. 

Observations on these craft carried out since the installation 
of the smoke reducing equipment show a marked improvement 
on previous performance and the majority are able to keep well 
within the limits prescribed for black smoke. 

When dark smoke is considered, however, the anticipated im- 
provement has not materialised in some of these craft and the 
reason must now be investigated. 


Summary of Progress 


Smoke eliminators of one of the three types reproduced in 
figures 1 to 3 have been fitted in 26 coastal colliers out of a total 
of 74 vessels included in the latest survey, that is to say, 35 per 
cent. 

The majority of these fittings have been installed in two fleets 
and installation is progressing as rapidly as circumstances per- 
mit in the remainder of their vessels. It is anticipated that this 
will be completed in the near future. 
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The owners of one fleet included in the latest survey have 
apparently decided that the standard forced draught equipment 
already installed in their fleet is such that when burning a par- 
ticular grade of coal, together with the adoption of modern firing 
technique and careful attention to draught control and air supply 
smoke emission can be limited to comply with the permitted 
periods of the Act. 


To assist in smoke control, the whole of the hand fired coal 
burning vesels of this fleet have been fitted with smoke viewers. 
This policy appears to have been correct, for this company has 
not, so far, had to be approached for any contravention of the 
Act by any of their vessels and the performance of their vessels 
remains Satisfactory. 


When the combined total of ships fitted with smoke viewers 
and smoke eliminating equipment is considered as additional 
measures for smoke reduction, 55 per cent of those vessels in 
the survey have been equipped. 


Of the remaining 45 per cent of the vessels, approximately 40 
per cent are in a state of reserve, due partly to the annual 
summer recession in coal freights and also the decreasing demand 
for coal at the power stations, gas works and coal depots. The 
future of these colliers therefore appears to be uncertain and the 
fitting of smoke eliminators has been deferred. 


Another feature which will alter the ratio of steam to oil or 
diesel vessels, is the replacement of fleet programme, the present 
trend being to replace the smaller units with diesel engines and 
the larger with oil fired vessels. The number of hand fired coal 
burning vessels is therefore likely to diminish each year. 


When the tug fleets are considered, the trend appears to be 
in favour of oil fired ship tugs and of diesel engines in the case 
of craft tugs. 


There have been many investigations carried out into the 
causes of excessive smoke emissions by individual ships. Many 
of these have been oil fired steamships and the cause in the 
majority of cases has been due to wrong or defective burners 
or not fully observing the makers’ instructions or a combination 
of these factors. In some cases faulty maintenance has been 
the cause and in some difficult cases, where the reason has been 
obscure, a manufacturer’s survey involving the use of instru- 
ments has been required. 




















Pig. 2. 


Smoke eliminator for forced-draught marine boiler. 


Foreign going coal burning steamships visiting the Port are 
comparatively few in number and have received any necessary 
attention. The solution in the case of one particular persistent 
offender, of foreign ownership, which visits the Port regularly, 
was solved to the mutual satisfaction of the owners and the 
Port Health Authority, by the burning of coke in the forced 
draught Scotch boilers whilst the vessel is within the Port limits. 
The vessel has now been successfully operating on coke during 
these periods, for almost a year and the owners report no boiler 
defects attributable to this fuel. 
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Smoke El imina t ton—continued 


Smoke Instruments 

The Minister has stated that present, he does not propose to 
make regulations under Section IV of the Act requiring com- 
pulsory installation of smoke measuring instruments. 

Such instruments as smoke alarms, smoke viewers, smoke 
density indicators and recorders would be invaluable aids to 
smoke reduction and have an important part to play. 

The fitting and use of smoke viewers has been recommended 
and encouraged by the Port of London Health Authority in the 
shipping industry and a considerable number have been fitted, 
the majority in coal fired vessels. The glasses and mirrors of 
these are however, in many cases, found to be covered in grime 
and are thereby rendered ineffective. The smoke viewers are 
readily accessible from stokehold ladders and the cleaning would 
be a matter of minutes. This neglect indicates an unhappy ap- 
proach to the problem of smoke reduction, It now appears that, 
should a choice have to be made, a simple smoke alarm would 
be the better fitting, although more expensive initially and still 
open to abuse. 

The fitting a smoke alarm is particularly suitable in the case 
of a motor ship with an auxiliary steam boiler. This type of 
vessel frequently contravenes the Act for short periods. The 
officers on board appear to be unaware of the smoke emission 
until an inspector boards the vessel. A hurried call to the engine 
room usually brings about a quick adjustment and elimination 
of smoke. The fitting of such a smoke alarm would save much 
of an inspector’s time and energy. 

Smoke density indicators and alarms are, it is believed, being 
fitted in newly built oil fired passenger liner classes, where smoke 
and smut deposits on passenger decks have made it necessary 
to do something to reduce this nuisance. 

CO, recorders have been fitted to a number of coal fired steam- 
ships for some years prior to the passing of the Clean Air Act. 
The majority of such instruments are rarely used to advantage, 
the efficient use of fuel being of a secondary consideration to the 
fastest passage and quick turn round of vessels. Daily fuel con- 
sumption is probably the yardstick used for comparative pur- 
poses. 

Smoke alarms, smoke viewers and density indicators and re- 
corders do not appear to be a standard fitting in foreign owned 
vessels at present. Only one case of a smoke viewer installation 
has been noted. 
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Fig, 3. 


Smoke eliminator for natural-draught marine boiler. 


Conclusion, 


The Port Health Authority, since the Act came into force, has 
been able to administer the Act from a position of strength tem- 
pered with reasonableness and many warnings have been given 
to potential offenders. The main concentration of effort has been 
on the total abolition of black smoke within the Port and in 
those cases where this was considered excessive without justifi- 
able reason, legal action has been taken. 
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The future in relation to dark smoke emissions appears to 1 - 
quire additional vigilance. There are still many vessels, whi 1 
although keeping within the limits of black smoke emission, a 
in spite of being fitted with smoke reducing equipment, co. - 
travening the permitted periods for dark smoke by a few minut s 
and the masters and engineers appear to be quite happy wi 1 
this state of affairs. 


It was the policy of the Port of London Health Authority ‘1 
their publicity campaign, not to state the periods during whic) 
smoke could be emitted with impunity, but to strive for total 
smoke elimination. 


A new approach is now being made to those owners who are 
known to be operating vessels which may be termed border line 
cases, with a view to improving the performance of these vessels. 


Recently, at the owners’ request, the Port Health Authority, 
together with an official from the Fuel Research Station, con- 
ducted a dock trial on two hand fired coal burning tugs, fitted 
wih smoke eliminators whose performance had been most dis- 
appointing. 

It was revealed in one case that the non-use of the smoke 
eliminating equipment together with a wrong firing technique 
was the cause of the poor performance. 
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Fig. 4. Type of smoke viewer which has been installed in some 

vessels. In some cases the opalescent glass and end piece has not 

been fitted, but has been replaced by a mpmror fitted on the stoke- 

hold bulkhead. (Drawing reproduced by kind permission of the 
Director of Fuel Research Station, Greenwich.) 


In the second case the cause was attributed to insufficient 
attention being paid to the smoke eliminators and also to a wrong 
firing technique. 


The emission of smoke from both these tugs was reduced from 
a period of 38 per cent greater than Ringelmann No. 2, to only 
3 per cent of the time greater than Ringelmann No. 2 shade. 


It would now appear that possibly a period of further educa- 
tion is necessary to impart the fact that the installation of a 
smoke eliminator is not itself, without correct use and firing, 
an insurance against contravening the Act. 


The shipping industry, as on land, appears to suffer from the 
shortage of skilled stokers and the question of additional train- 
ing must arise. The difficulties can be imagined when it is 
considered that in one fleet of 31 vessels, 11 vessels had white 
firemen, 17 vessels had Arab firemen and 2 vessels had Somali 
firemen. 

Observations, research and improvement as well as education 
and publicity must go on if the impact of the Clean Air Act is 
to be kept alive throughout the year and not just revived during 
the winter months when a smog report hits the headlines. 
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New Transit Shed at 
Newport Docks 


(By a Special Contributor) 


A new transit shed has recently been constructed at Newport 
Docks to replace a smaller shed built in 1914 and which was 
dismantled to provide space for the new shed. Consulting Engin- 
cers for the design of the shed were Messrs. W. S. Atkins and 
Partners, the Engineer for the works being Lt. Col. R. H. 
Edwards, E.R.D., M.LC.E., the Civil Engineer for the British 
Transport Commission, South Wales Docks. The Main con- 
tractors employed were Messrs. G. Percy Trentham Ltd., for 
the Civil Engineering and building work and Messrs. Braith- 
waite & Co. Structural Ltd., for the fabrication and erection of 
the steelwork. 

The new shed which will be used for handling import and ex- 
port cargoes by the Commission has taken 12 months to com- 
plete. It is situated on the South Side of the South Dock along- 
side a deep water berth. On the quayside it is served by three 
sidings and at the rear it is provided with one siding and road 


Steelwork 


The structure consists of welded steel portal frames with 
hinged bases. The portals are spaced at 40-ft centres, gable 
frame is provided at each end, The roof members of the portals 
have a parallel section and consists of a 30-in. x 5/16-in. web with 
10-in, x 3/4-in. top and bottom flange plates. The legs taper from 
39-in. at the top to 24-in. at the bottom. Thickness of the web is 
5/16-in. in the flange plates being 12-in. x 7/8-in. All the steelwork 
was fabricated at the steelwork contractors works situated at 
Newport Docks. The portal frames were delivered to site in four 
sections, two columns legs and two rafter members. The apex 
joint between rafters was welded on site on the ground before 
erection. The knee joints between rafters and column legs were 
welded in the air after erection, temporary bolted connections 
being provided and some purlins erected to keep the frame rigid 
during site welding. Plain Purlins consist of 9-in.x 4-in. by 21-lbs. 
per ft. R. S. J’s at 8-ft. 3-in. centres. Sag rods 7/8-in. diameter 
connect each purlin midway between portals. Ridge girders sup- 
porting the centre glazing and the steelwork supporting the road- 
side canopy are of tubular construction. The canopy is canti- 
levered from the portal columns and is 15-ft. wide. The total 
weight of steelwork in the structure excluding the canopy is as 
follows: 
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access. The shed is 600-ft. long, 100-ft. wide with an average 
internal height of 27-ft. It has 12 doors on the quayside, 6 on the 
roadside and one in each gable end, Clear door openings are 
15-ft. wide and 21-ft. high. The building is provided internally 
with an office, staff messroom and lavatory, switch room and 
two lock-up compounds. 


Foundations 

The structure is supported on 100, 14-in. x 14-in. precast rein- 
forced concrete piles each 50-ft. long. The leg of each portal frame 
is carried by a pair of piles, the pile cap incorporating a thrust 
wall to assist in taking the horizontal thrust from the portal 
frames. Pairs of piles are provided at 40-ft. centres, single inter- 
mediate piles being provided midway to carry insitu R/C ground 
beams between pile caps. 

The ground consists of approximately 5-ft. of made ground 
overlying 40-ft. of soft clay overlying gravel in which the piles 
are founded. The maximum vertical column load from the portal 
frames is 37-tons and the maximum horizontal thrust is 25-tons. 
The main reinforcement to the piles is four l-in. diameter mild 
steel bars. The piles were cast off site and delivered by road. 
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Compound Lintels and Eaves Beams 44 tons 

Intermediate Framing Posts, Sheeting 

Rails, Bracings, etc 60 tons 

Tubular Lattice Girders 3 tons 
This is equivalent to 11.7-lbs per. sq. ft. of floor area. 


Roof Cladding 

The roof slope is 10°, the mansard slopes being about 30°. The 
roof cladding consists of 18-guage “Noral Industrial” aluminium 
sheeting resting directly on the 9-in. x 4-in. R.S.J. Purlins and 
secured with “Oakley” clips. Ridge and barge boards are 18- 
guage aluminium and foam closure strips bedded in mastic are 
used. The purlins were grit blasted and sprayed by the “Met- 
allisation” process with an aluminium coating 0.004-in. nominal 
thickness. The walls are clad with sheeting above the level of 
brickwork, the sheeting used being 18-guage “Noral Mansard” 
aluminium, The seam and lap joints of the sheets were secured 
with 3/16-in. diameter galvanised bolts. To meet the security 
regulations of H.M. Customs a proportion of the bolts in each 
sheet and the “Oakley” clip bolts had the ends of their threads 
deformed after erection to prevent the sheet from being easily 
loosened from the outside of the building. 
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Glazing 

Four stretches of patent glazing are provided one on each side 
of the ridge girder and one in each mansard slope of the roof. 
The ridge glazing is curtailed 40-ft. from each end of the shed and 
the total glazing is equivalent to approximately 30% of the floor 
area. Messrs. Hope’s aluminium glazing bars with extruded lead 
wings are used with 1/4-in. wired rough cast glass with lead 
flashings. 

Roof Drainage 

On the quayside a gutter is provided behind the parapet wall. 
On the roadside the canopy slopes inwards to a valley gutter. 
The gutters consist of 18-in. x 6-in. 1/4-in. galvanised steel. All 
drainpipes are 6-in. diameter 1/8-in, thick aluminium. They are 
at 80-ft. centres and are located internally close to the column 
legs to avoid damage by trucks and cranes, All roof drainage is 
carried into the dock via 9-in. cast iron drains under the shed 
floor. 

Floor 

The heaviest floor loading in the shed is that due to stillages 
of tinplate and backplate. These impose floor ladings of 1 ton 
per square foot. The substrata which contains 40-ft. of soft 
clay overlying gravel is compressible. The floor itself is separated 
from the ground beams to walls and pile caps by “Flexcell” 
joints and may settle independently of these members. 

The floor is laid on a 2-in. thick lean concrete base and is 
7-in. thick with l-in. thick granolithic topping laid monolithic 
with the base, The floor was cast in slabs 16-ft. long by 13-ft. 
wide, alternate slabs being cast first. Slab joints were tarred and 
dowelled with 5/8-in. diameter mild steel 3-ft. long at 1-ft. 6-in. 
centres. The concrete mix was specified to have a minimum 
strength at 28 days of 3,000-lbs per sq. in., the nominal size of 
aggregate being 3/4-in. The slab reinforcement consists of two 
layers of 6-in. square welded steel fabric with top and bottom 
cover of 3/4-in. the weight of the fabric being 4.32-lb. per sq. yard. 














Quayside view of the new shed. 


The main contractor was permitted to design the mixes for all con- 
crete excluding the granolithic topping. The mix designs were 
approved before any concreting was carried out. The aggregates 
used were washed gravel and sand dredged from the Bristol 
Channel by a local supplier. The coarse aggregate was supplied to 
the mixer in 3/4-in. and 3/8-in sizes. 

The final mix for the 1: 2: 4 nominal mix, i.e. 3,000-lbs. sq. in., 
at 28 days was as follows:— 


Cement 112 lbs 
Sand me 263 lbs 
3/4 aggregate 348 lbs 
3/8 aggregate ; 162 lbs 
Water/Cement ratio 0.60 


New Transit Shed 





continued 


All materials were batched by weight and close supervisic 1 
was kept on all concreting. 

On the quayside of the shed a concrete apron 18-ft. wide 5s 
provided. For a width of 14-ft. this is in situ reinforced concre > 
similar to the internal floor with the exception that it is not pi 
vided with a granolithic topping. The additional width is made 1» 
by laying precast concrete slabs, These slabs supplied by Mess: 
Stelcon Ltd. have been laid over the whole of the quayside 
front of the shed and on the sections either side. The slabs whic 1 
are laid in and between the three quayside sidings are 4}-i\. 














Interior view of the new shed. 


thick doubly reinforced with a mineral clad surface. The slabs 
have in some instances been laid on a 4in. bed of sand but later 
on a 4-in. bed of 3/8-in. gravel. 


Granolithic Paving 

The mix for all granolithic paving was specified and very 
close supervision was employed to ensure that it was rigidly 
complied with. The specified mixes were as follows:— 











Granolithic Concrete Mix Proportions by Weight 
Material Mix Proportions by Weight 
For fine aggregate of For fine aggregate 
grading zone 1 of grading zone 2. 
Cement l 1 
Fine Aggregate 1.49 1.55 
Coarse Aggregate 2.00 2.00 











The water content was not specified but the maximum slump 
was not allowed to exceed 14-in. The topping was placed not 
earlier than | hour and not later than 4 hours after the structural 
floor bays were cast. The curing period was specified according 
to the average air temperature from 134 days at 32°F. to 54 
days at 82°F. The fine aggregate used was a washed dredged sand 
to grading zone l. 

Nothwithstanding the rigid specification there is evidence of 
some dusting of the floor. 


Brickwork 

The quayside elevation of the shed is constructed in brick- 
work for its full height and a parapet wall is provided. Elsewhere 
the walls are 10-ft. high only. With the exception of the end 
40-ft. bays on each side of the shed where the walls are built 
in 134-in. solid brickwork for the full height, the walls are in 
1l-in. cavity work. Expansion joints are provided on the quayside 
face at 80-ft. centres. Facing bricks were used externally, the 
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New Transit Shed—continued 


ortar was tinted and the joints weatherstruck. Internally the 
icks are selected commons. The facing bricks which were ob- 
ined from local suppliers were dark grey sandfaced and light 
raw coloured sandfaced. 


Doors 

The shed doors are top hung sliding made in two leaves. The 
door gear used was supplied by Messrs. Henderson Ltd. At the 
bottom of the doors mushroom guides were provided at 3-ft. 
4}-in. centres engaging with a kicking plate. This was done to 
eliminate a continuous channel which tends to become choked 
with debris making the doors stiff to operate. The doors them- 
selves are of softwood, framed, ledged and braced and flush 
boarded one side. Each leaf measures 8-ft. wide by 21-ft. 14-in. 
high and the thickness of 2}-in. Some warping has occurred and 
it is felt that thicker doors would have been more satisfactory. 
One leaf of each pair is fitted with a wire glass peephole. The 
door openings are framed in 12-in. x 34-in. R.S. channels into 
which the brick quoins are built. This is to ensure that no damage 
can occur to the quoins from fork lift trucks. The doors them- 
selves are hung internally to protect the overhead sliding gear 
and the doors from damage by quayside cranes. Each leaf is fit- 
ted with an automatic catch to keep it in the fully open position 
when trucking is taking place. 
Lighting 

Internal lighting consists of 3 rows of lights, the rows being 
33-ft. apart and the lights at 30-ft. centres. The fittings are 400- 
watt high bay colour corrected mercury vapour. Externally the 
quayside is illuminated by wide beam angle sodium lamps 
mounted on the parapet at 72-ft. 6-in. centres. Lighting on the 
roadside under the canopy is by wall mounted fittings on each side 
of the door openings of a dustproof reflector type so as to illumi- 
nate the interior of vans. 


Office and Messroom Block 

This is located within the shed in a central position on the 
roadside, It includes an office at first floor level with windows 
overlooking the whole shed. The windows are barred externally 
to customs requirements. A personnel door is provided for access 
to the shed with the facility for double locking by customs. 


Unit Cargo Experiments in Australia 


Scheme to Increase Coastal Trade 


Access to the office block is possibile though the shed itself may 
be locked. On the ground floor a staff messroom and lavatory are 
provided. The finishes include quarry tiled floors, plastered 
walls and ceilings. Electric cooking facilities are provided and 
hot and cold water is laid on. Some wall tiling has been pro- 
vided in the messroom behind the cooker and sink. Heating is by 
wall mounted electric convector type radiators. A switch room 
is provided to accommodate switchgear for the control of light- 
ing and heating within the shed and office and for electric cap- 
stans at the rear of the shed. For additional security on the 
storing of small quantities of high value goods two steel mesh 
lockup compounds are provided within the shed adjacent to 
the office block one for use by the Commission and the other 
by H. M. Customs. 


General 

At each end of the shed vehicular parking areas are provided. 
A public lavatory is included in each area. A concrete apron 
fronting the shed is extended to connect with adjacent transit 
sheds to facilitate movement of fork lift trucks and mobile 
cranes between sheds. As an aid to the marshalling of goods 
within the shed each 40-ft. bay is designated by a number shown 
on vitreous enamel notices hung from the roof. Externally the 
shed designation “6” is displayed on each gable end by vitreous 
enamel signs, Fire extinguishers and fire buckets are mounted 
on the brick walls internally around the perimeter of the shed. 

Use of bright contrasting colours has been made in painting. 
The quayside and roadside shed doors are blue and the gable 
end doors are maroon. The steel framing around the openings are 
white. Internally the portal frames are blue and the intermediate 
stanchions, bracings and purlins are grey. The external appear- 
ance is enhanced by the contrasting facing bricks, dark at each 
end at lighter over the area containing the doors. The aluminium 
sheets to the roof and sides are untreated. A good standard of 
finish has been provided in the messroom and office. The departure 
from the usual sombre colours in painting has appreciably en- 
hanced the appearance of the building and it is felt, made for 
pleasanter working conditions for the staff. 

The final cost of the building will be approximately 47s. per 
square foot of floor area. 


ture, and the safety of the goods being 
transported. 

Shipowners fully appreciate that road and 
rail transport will always play an important 
part in the flow of goods, but sea transport, 
particularly over long haulage distances, can 
and will command what is considered a 





Shipowners along Australia’s extensive 
coastline are planning to launch a vigorous 
trade promotion campaign to compete with 
road and rail transport for a larger share of 
the general cargo trade. The campaign 
aims at providing shippers with door to 
door service of cargo carried by ships 
operating a strict time-table service, and ex- 
periments to achieve these aims are being 
continued to develop the most efficient and 
economical cargo and ship handling 
methods. 

In line with overseas trends, the hopes 
or a revitalised coastal shipping trade are 
being based on compact “unit” cargoes, 
ind closer co-operation in modern handling 
nethods between shippers, consignees, 
carriers, shipping companies and port 
uthorities. 
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The ultimate success of the campaign as 
a whole will largely depend on a cost struc- 
ture which will be economic not only to the 
shippers and consignees, but to all parties 
actively involved in the transport of goods 
by sea. 


Efficiency Studies 

For the past few months the entire 
coastal shipping trade has been the subject 
of intense study by individual, as well as 
groups of associated shipping companies. 

The problem confronting shipping com- 
panies is to find the answer—despite the un- 
even flow of goods throughout the country 
—to the unyielding demand for speed in 
cargo handling and deliveries; for guaran- 
teed departure and arrival times of the unit 
of transportation; an economical cost struc- 


rightful share of the trade as a whole. Ship- 
owners claim that sea transport can provide 
advantages and facilities which neither road 
nor rail can offer, because of the self-limit- 
ing factors of their transportation systems. 

It is readily admitted that certain goods 
are better handled by road, and others by 
rail, but it is also claimed that much cargo 
handled by either road or rail at the pre- 
sent time, could be better handled by ship, 
and shipowners are now engaged in a series 
of experiments which will prove the weight, 
and cost factor, of their argument. 


Recent Experiments 

Typical of experiments, which will lead to 
a new era of prosperity in the Australian 
coastal trade, are the sailings in recent 
weeks of freighters on regular time-table 
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runs between ports along the coast. 

A highlight of the sailings was the depar- 
ture of the ‘“ Koorawatha ” from Sydney on 
a regular weekly time-table run to Western 
Australia, calling at Melbourne, Adelaide, 


Fremantle, and Kwinana. The “ Koora- 
watha ”’ is one of 11 ships belonging to com- 
panies in the A.S.0.—Adelaide Steamship, 
A.U.S.U., Howard Smith, Huddart Parker, 
Mcllwraith McEachern, and Melbourne 
Steamship—making regular weekly calls at 
Australian ports. 

Regular sailings, but not time-table ser- 
vices, have also been introduced on the Mel- 
bourne and Sydney to McKay, Townsville 
and Cairns routes. 

The time-table services are the first steps 
in the general campaign, and intense studies 
are being made to introduce unit cargoes on 
these services. 

The shipment of package or unit cargo 
either in containers or strapped pallets, with 
contents handled only by the shipper and 
the consignee, is frequently practiced in the 
United States and Canada, and is receiving 
increasing attention in the United Kingdom. 

Containers themselves have been in use 
along the Australian coast for some time, 
but as a standard cargo handling method, 
at preferential charges, they are now only 
coming into their own. 

The two companies, who, more than any 
others, have pioneered the container cargo 
trade as a standard cargo handling method, 
are the Union Steamship Company of N.Z. 
Ltd. and Huddart Parker Ltd. They re- 
cently introduced a container service at unit 
freight charges between Melbourne and 
Hobart. 

This service is a sign-post to prosperity 
for the coastal shipping trade as a whole, 
although on the Melbourne to Hobart run, 





Container cargo is quickly handled by dockers in the transit shed 
alongside the ship. 
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the service operates under highly favourable 
conditions. 

Tasmania is essentially dependent on sea 
transport, and the service operates between 
two fixed cargo terminals without compe- 
tition. Nevertheless shipping companies 
see in the Tasmanian trade, the answers to 
their problems if a similar system can be 
introduced economically in the mainland 
services. 


Heavy Container Units 


The Australian National Line’s general 
purpose ship “South Esk” recently left Mel- 











Fork lifc truck conveying loaded container to 
the cargo sling alongside the ship. 
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bourne for Sydney with a trial shipment of 
heavy containers weighing up to 15 t 
and if shipments like this prove success 
the Line intends ultimately to provide sh 
specially for the container trade. 

“South Esk” took nine containers whi h, 
in close co-operation with road transport 
operators, were delivered in the 24 hours 
before sailing. In the main the containcrs 
were packed by shippers on their own pre- 
mises, and quick delivery to consignees in 
Sydney was also arranged. 

The National Line also has plans for a 
container trade between Melbourne and 
Tasmanian Ports, when their second vehicu- 
lar ferry “Bass Trader” carrying only 
cargo, comes into service late in 1960 or 
early in 1961. 


— 


S 


Advantages of the System 

Whatever methods of container cargo is 
adopted, the fundamentals have been 
clearly established. Advantages of the con- 
tainer system include: 

1. Freedom from damage — the sturdy 
steel containers protect the goods through- 
out transit, and ordinary handling damage 
is avoided. 

2. Freedom from pillage—goods loaded 
at the factory or depot can be sealed and re- 
main untouched until the container is 


‘ opened by the consignee. 


3. Saving in packaging—in many cases 
merchandise can be loaded into the con- 
tainer ready for display by the retailer, thus 
saving the cost of expensive outer packag- 
ing. , 

4. Saving in time on delivery—because 
the container is lifted off the vehicle in one 
operation by a fork lift, and delays at the 
wharf, with consequent costly demurrage 
charges, are eliminated. 





Road transport delivers a consignment of goods which are packed 
into containers in the transit shed on the wharf. 
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Quicker delivery at destination—No 
S, time is lost at destination in searching for 
th cargo, the numbered container is readily 
available for the consignee. 

[he steel containers with a tested safe 


1, working load, and approved by the Naviga- 
rt tion Department are supplied by the Ship- 
‘S ping Company to Shippers without charges. 
'S 
* Saving in Freight Charges 
. [he main attraction of this method of 
transportation is that a unit charge per con- 
. tainer offers a substantial frieght saving. 
J For instance, 120 cubic feet shipped to 
4 Hobart as loose cargo at present rates in- 
y curs a freight charge of £19 12s. A con- 
r tainer with a capacity of 120 cubic feet has 


a unit rate of £16. 

The joint service between Melbourne and 
Hobart operated by Huddart Parker, and 
s the Union Steamship Company’s ships 
n “ Karoon ” and “ Warringa” provides regu- 
, lar time-table sailings, leaving each port on 
a Friday and commencing discharge at each 





y end on Monday morning. 
z These two companies instituted the unit 
e charge container system with sailings from 
Melbourne and Hobart on March 20. Cer- 
1 tain modifications were made to the vessels, 
‘ and electric fork lifts were purchased for 
S use in the ship’s holds. Quayside weighers 
have also been obtained for use at each port, 
S and these enable each container to be 


P weighed on receipt with a minimum loss of 
S time. 


Manufacturers’ 


: Cumbrae Lighthouse, Firth of Clyde 

New equipment for the Cumbrae Light- 
house was recently supplied to the order of 
the Clyde Lighthouses Trust by Stone- 
Chance Ltd., the lighthouse engineers. A 
new optic fitted with special heat extraction 
equipment has been installed in the exist- 
ing lantern. The illuminant is a single 
4.5 KW lamp which, intensified by the 
optical system, produces a beam of 
1,175,000 candelas. If this lamp should fail, 
another automatically swings into focus 
and an alarm is sounded in the control 
room. 

The duplicate power plants, one of 
which operates automatically in the event 
of mains failure, each consist of a Rolls 
Royce diesel engine directly coupled to a 
Marfarlane alternator, and a Broom & 
Wade compressor, the whole system having 
been supplied by Stone-Chance, a member 
firm of Stone-Platt Industries Ltd. 

The design work was carried out in con- 
unction with Mr, Ritchie M. Campbell, 
.Sc., M.LC.E., engineer to the Clyde 
-ighthouses Trust. 
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Stacking containers inside the hold. Irrespective of the contents the containers allow 
easy multiple stacking without any risk or damage. 


In conjunction with the container service, 
the strapped pallet system is also being en- 
couraged. There are certain commodities 
that, by the uniformity of size and nature 
of contents, are suitable for strapped pal- 
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The new optic installed in existing lantern. 


let carriage, and the same advantages as for 
container cargo apply. 

The use of fork lifts in the ship’s hold 
has also made possible the efficient stowage 
of this class of cargo. 


Hopper Barge for Dover 


A hopper barge built to the order of the 
Dover Harbour Board was _ recently 
launched from the yard of J.S. Watson 
(Gainsborough) Ltd. The barge, which will 
be used for dredging purposes in Dover 
Harbour is 150-ft. by 27-ft. beam by 11-ft. 
6-ins. deep and has a capacity of 500 cubic 
yards. The door operating gear is 
powered by a Ruston Engine and the docrs 
are operated by drawbars and wire rope 
sheaves. The Barge is all welded and is 
the largest craft built at this yard for 40 
years. 


Plastic Buoys for Bombay 


Messrs. Goshawk Shipyards Ltd. of 
Bourne House, St. Mary Bourne, Andover, 
Hants., who for the past six years have 
been specialising in buoys made of rein- 
forced plastics, recently shipped 3 can-type 
buoys from the United Kingdom to Bom- 
bay, India, to the order of the Bombay Port 
Trust. This is their second order from 
Bombay. 

The construction of the present buoys 
differs slightly from previous ones of this 
size in that foam plastic fills all that part 
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of the buoy below the bulkhead, making a 
solid block of plastic. The daymark, which 
is above water and bonded to the bottom, 
is hollow with a manhole for inspection. 
Impregnation of red and black throughout 
the plastic is a feature. Very careful de- 
sign of the glass matt from which the rein- 
forcement is made was considered neces- 
sary and this has resulted in a lower glass 
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be used to replace larger sizes for visual 
observation. 

Although the buoys for Bombay are un- 
lit it is possible to fit them with a type ZF 
20 Chance Londex 200-mm. lantern. The 
batteries can be fitted in the bottom in 
pairs with access above the bulkhead, but 
this modification can only be made during 
manufacture. 


Goshawk Shipyards Ltd. also report t. at 
they have a number of enquiries for tl :ir 
P.U. 600 mooring buoy and, although : ot 
yet officially on the market, their new p o- 
pane gas buoy is receiving very favoura »le 
comment. In this case the lighting equ p- 
ment is to be supplied by the Patent Lig it- 
ing Company Ltd. of Hayes, Middx., using 
their 170-mm. lense. 














content than would be normally specified 





for the shell. 
The steel fittings are designed to be in- 


Diving Boat for Maracaibo 
Shell Tankers Limited have ordered on 





terconnecting by positive coupling but no 
reduction in weight or size was made as 
against comparable Trinity House buoys. 


The weight of the new buoys is 54-cwt. 
each as against the normal Trinity House 
weight of about l-ton 2-cwt. This great 
reduction in weight allows for the use of 
smaller lifting gear both ashore and afloat. 
Another advantage is their increased visi- 
bility; an air pilot reported that buoys 
only 6-ft. in diameter could be seen from a 
distance of about 14 miles. It is possible 





that, with the great reflective capacity of 
R.P. laminates, smaller sized buoys could 





The buoys being loaded at the docks. 





behalf of Cia.Shell de Venezuela from John 
I. Thornycroft & Co., Limited, Southamp- 
ton, a Fast Workboat for service on Lake 
Maracaibo, Venezuela. The boat, which 
will have a speed of over 19 knots, will be 
used for the transport of divers and their 
equipment. It will be 53-ft. in length, with 
a beam of 14-ft. l-in., and draught of about 
4-ft. 2-ins. The hull will be of welded con- 
struction and the superstructure of alu- 
minium alloy. The propelling machinery 
will comprise two Rolls-Royce turbo- 


charged 8-cylinder diesel engines each de- 
veloping 330-b.h.p. at 1,800-r.p.m. 








CLASSIFIED ADVERTISEMENTS 


Rates 4s. per line (minimum 8s.); Box Number 2s. extra; Rate for 
single column inch is £2 per inch. Prepayment of classified 
advertisements is requested. Orders should be sent to Advertise- 
ment Department, “The Dock and Harbour Authority,” 19, 
Harcourt Street, London, W.1. Telephone: PAD 0077. 








SHOT BLASTING in-situ by the ‘on-site’ experts. Organic and In- 
organic Coatings applied. Anything. anywhere at competitive rates. 
Darnall Shotblasting Co., Ltd., Doctor Lane, Sheffield, 9. Telephone 42896. 





WANTED 


WILL PURCHASE: Good secondhand Plant & Engineering Equipment. 
including Cranes. Fork lift Trucks etc. Box No. 222 “The Dock and 
Harbour Authority,” 19 Harcourt Street, London, W.1. 








FOR SALE OR HIRE 
FORKLIFT TRUCKS OF EVERY DESCRIPTION FOR SALE OR 
HIRE, including 7-ton Ross, 4,000-6,000-lb. Coventry Climax, ELECTRIC 
AND DIESEL, all types, Advice given on all your Mechanical Handling 
Problems. 
B.G. Plant (Sales Agency) Ltd., Watlington, Oxon. Watlington 44. 








FOR HIRE Hudswell Clarke 0-6-0 Standard Gauge Steam Loco. Apply 
Eargre Construction Co., Ltd., Scunthorpe, Lincs. Phone 4513-7 lines. 





APPOINTMENTS VACANT 


A VACANCY EXISTS in an established international organisation, for a 

young man aged 30-35 with experience of shipping and cargo handling, 

as an assistant to the Technical Secretary. Starting salary £850—£1,100, 

according to qualifications and experience. Apply by letter only to: 

— General, I.C.H.C.A., Hope House, Great Peter Street, London, 
.W.1. 





ENGINEERING ASSISTANT required for work in Southampton Docks 
at a starting Salary of £943 per annum (1 position) and £833 per annum 
(2 positions). 

Applicants should have had experience in the design of dockside struc- 
tures and buildings in steel and/or plain and reinforced concrete. 
Applications, stating age, qualifications &c., should be addressed to 
the Chief Docks Engineer, British Transport Commission, Herbert 
Walker Avenue, New Docks, Southampton. 
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TENDER 


NATO COMMON INFRASTRUCTURE 
_ Slices VIE and VIII 
Naval Base Installation 


Final Notice is hereby given that International Competitive Bids will 
be invited on or about 9th December, 1959 for the construction of 
a P.O.L. Storage Depot in the Loch Striven area of Scotland. 

2. The approximate total value of the works is £3,000,000 and the 
contract will comprise :— 


(i) The supply and construction of semi-buried steel storage tanks 
and associated pipeline. 

(ii) The provision and installation of pumps, boilers, steam heating, 

electrical generating plant and distribution systems. 

The construction of roads and footpaths and miscellaneous build- 

ings. 

(iv) The construction of a deep water jetty with off-loading facilities. 
3. Separate Final Notices will be issued in respect of the Specialist 
Steam, Pumping and Electrical Equipment and Electrical Installation 
work which are to form the subjects of sub-contracts within the above 
main contract. 

4. It should be noted that the importation of labour from sources 
outside the United Kingdom may be subject to restriction and that 
permission could, in any case, only be given on an undertaking that the 
Contractor would pay rates of wages and observe hours and condi- 
tions of labour not less favourable than those established for U.K. 
labour for the trade or industry in the same area. 

5. The closing date for the receipt of bids will be 2nd March, 1960. 
6. Firms wishing to be invited to bid must formally notify their desire 
by application to the address below by 4th November, 1959. 

7. Within one week of the closing date for the receipt of applications 
to bid, firms wishing to be invited must forward the following informa- 
tion :— 

(i) Statement of financial resources and evidence of financial stability. 

(ii) Details of recent major contracts completed for work of a com- 

parable nature, including an indication of the value of each. 
8. Enquiries regarding bidding should be addressed to :— 
Civil Engineer-in-Chief, 
Admiralty, Chamberlain Way, 
Pinner, Middlesex, England. 
quoting reference C.E. in C./INFRA/9. 


(iii) 





DAVIES INVESTMENTS LIMITED 
BANKERS 


Continue to offer 74% on sums £20—£500 : 
(withdrawal on demand) with extra 4% on each £500 unit 


Details from Investment Dept. DH. 
DAVIES INVESTMENTS LTD. 
DANES INN HOUSE, 265 STRAND, LONDON, WC2 
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